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Sterling boxes stay on the job! 


Modern foundry practice calls for boxes able to 
withstand terrific stress and strain. Sterling boxes can 
be made to any degree of strength and do not of course 
crack or break like cast iron. Moreover they can be 


machined to fine limits on the outside for working against stops. 


Long life in service, accuracy 
and assured interchangeability 
make Sterling the foundryman’s 


first choice. 


NG FOUNDRY SPECIALTIES LIMITED 
BEDFORD ENGLAND 
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COH 


for 


SCR 


SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12 - Telephone: Shepherds Bush 2070 - Telegrams: Coborn, Telex, London 
And at Commercial Road, E.14 - Bidder Street, Canning Town, E.16 - Bath - Belfast - Kingsbury 
Hebburn-on-Tyne - Leeds - Luton - Manchester - Middlesbrough ~- Sheffield + Swansea 
Southampton - Brussels - Dublin - Nairobi - New York - Sierra Leone - Singapore - Takoradi 
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JACKMAN MELTING EQUIPMENT 


CUPOLAS - SPARK ARRESTERS - CHARGERS - LADLES 


x 
ag 
Sy 
By courtesy of 


Messrs. Mcther & Platt Ltd., 
Park Works, Manchester 


We show a recent installa- 
tion of three wet spark and grit 
arresters supplied to existing 
cupolas. The middle cupola was 
blowing when the photograph 
was taken 


ALL SIZES OF HIGHLY EFFICIENT WET AND DRY 
TYPE SPARK AND GRIT ARRESTERS CAN BE SUPPLIED 
FOR NEW AND EXISTING INSTALLATIONS 


We shall be glad to arrange for cur Representative to visit your site and make recommendations 


J. W. JACKMAN AND COMPANY LIMITED 


VULCAN WORKS : BLACKFRIARS ROAD : MANCHESTER 3 
Telephone: DEAnsgate 4648 (3 lines) Telegrams: BLAST, MANCHESTER 
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You'll get BETTER PATTERNS 


Two parts of a finished pattern 
in D.B. Toolform. No machin- 
ing is required. Photo courtesy 
7. H. May Ltd., Engineer’s 
Patternmakers, London, E.C.1 


D.B. Toolform is poured 
straight from the tin ‘into 
the mould. No formulating, 
measuring, weighing or probor- 
tioning is required. 


WITH 


D.B. TOOLFORM™M 
THE TOUGH EPOXIDE PLASTICS 


D.B. Toolform simplifies foundry pattern-making and results 
in a superior job at an economical cost. 

HERE ARE SOME OF THE ADVANTAGES 
Better abrasion resistance than aluminium e Does not sweat 
e Patterns can be modified easily at any time e Damage can be 
quickly repaired e Large patterns can be of hollow construction 
e Stable when cured e Unaffected by most liquids e Can be 
stored in the open e No double shrinkage allowance required 
e Extremely low cost compared with metal patterns. 


Please send me literature giving further 
details of the applications and advan- 
tages of D.B. Toolform. 


Potto THE KENILWORTH MANUFACTURING CO. LTD. 
WEST DRAYTON, MIDDLESEX. WEST DRAYTON 3731 mT 
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_TILGHMAN'S DUST COLLECTORS 


SERVING 
THE 
FOUNDRY 
INDUSTRY 


a complete installation 
at Arthur Balfour 

& Co., Ltd. 

Sheffield 


ELECTRIC FURNACE HOODS 


Tilghman’s specialise in the design, manufacture 
and supply of equipment for extracting fumes 
emitted from electric arc furnaces, either by fitting 
an exhaust hood, as illustrated, or alternatively by 


direct extraction from the furnace body. 


TUBULAR FABRIC COLLECTORS 


Automatic bag filter plants with synthetic filter 
tubes ensure no visible discharge to the atmosphere 


even during oxygen lancing. 


The plant illustrated has now been operating over 
eighteen months withort any tube replacement. 


Tilghman’ $ Limited 
BROADHEATH, ALTRINCHAM, CHESHIRE 


LONDON OFFICE: | CHESTER ST., S.W.1. 
A MEMBER OF THE STAVELEY COAL AND IRON CO.. LTD. GROUP 


a 
4 
j 
‘ 
é 
4 ony 4 
a > 
HEA 
| K E 
A BRA 
Tel 
4 


RE 


NOVEMBER 3, 1960 FOUNDRY TRADE JOURNAL 7 


Ne 4% is not ‘just another Blacking’! It 1s 


x | ° an entirely new type of Blacking and has been fully 
| approved by some of the largest Foundries in the Country. 
| Foundries making really large moulds in Loam or Dry 
_ Sand will find it an exceptional blackwash in every way 
| —no limit to weight and no section too thick to produce 
| a perfect strip. 

It is adequately bonded and has good penetration. 


- the ACE 
of BLACKINGS- a FREE sample on request. 


WILLIAM GUMMING & CO. LTD. 


HEAD OFFICE: 
KELVINVALE MILLS MARYHILL ° GLASGOW N.W. 
Telephone: MARvhill 1033/4 
BRANCHES AT: 
FALKIRK . CHESTERFIELD DEEPFIELDS 
Telephone: FALKIRK 161 CHESTERFIELD 5314/5 BILSTON 412€2/4 
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WORLD WIDE SERVICE FOR FOUNDRYMEN 


buy Foseco and be sure 


The Foseco factory at Drayton 
Manor, Tamworth, is the most 
modern of its kind in the world. 
It has to be to keep pace with the 
increasing demands of a growing 
industry. Here at Drayton Manor, 
something like SOO different 
Foseco Products are made for all 
branches of the foundry industry. 
All incoming raw materials are 
checked carefully; regular spot 
checks are made during manu- 
facture; batch sampling is carried 
out and all finished products are 
inspected thoroughly before pack- 
ing. In fact everything possible is 
done to ensure that Customers 
receive consistently effective 
Foseco Products safely and well 
packed. 


¥ 


Phoiographs are of sections of our Plant at Drayton 
‘Manor for the production of hot-topping materials. 


us| FOUNDRY SERVICES LTD. 


Drayton Manor, 


Tamwort'! 


Staffs. 
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In the modern’ mechanised 
foundry at Brownhills, Staffs of 4 


CASTINGS LTD. 


FAMOUS FOR BLACKHEART X% WHITEHEART i = 
MALLEABLE IRON CASTINGS 


This production is 

achieved on 

Machines 

operating with an 

automatic cycle of 17 
seconds. 


In addition to Pin-lift 
as shown in photo- 
graph these machines ¥4 
are available’ with 
roller-lift, jaw-lift or 
“finger’’ lift for simul- 
taneous production of 
copes and drags. 


BQO3 & BQS5 machines 
also available. 


WRITE NOW FOR DETAILS 
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WESTON WORKS 
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PROBLEM 
PICTURE— 
WHERE'S 

THE DUST 
GONE ? 


Write now for catalogue 44 
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ANSWER: EXTRACTED AT SOURCE 
BY DUSTUCTOR L.V.H.V. SYSTEM 


The Dustuctor low volume high velocity system collects the fine dust 
from a point close to where the dust is generated by tool. The use of low 
volumes of air at high velocity makes it possible to convey the dust 

laden air away from the portable tool using small diameter lightweight 
flexibie hoses. This allows the operator freedom of movement. 
Dustuctor devices can be fitted to all the more usual makes and types of 
portable power tools in common use, whether they are operated by air, 
electricity or flexible shaft drive. It does not impair the efficiency of the 
tool to the slightest degree and this low volume high velocity system uses 
the minimum amount of air. 

Dustuctor equipment is made by a company of the Holman Group — your 
guarantee of reliability and long working life. 


DUSTUCTOR CO. LIMITED, CAMBORNE, ENGLAND 
A company in the Holman Group which has branches, 

technical representatives and agents throughout the 

United Kingdom and the world. 


Telephone: Camborne 2275 (10 lines) 
Telegrams: Airdrill, Telex, Camborne 


stu tor London Office: 44 Brook Street. W.1 
Telephone: HY De Park 9444 


qs COMPANY LTO Sheffield Office: 


Queen's Tower, 
Park Grange Road, S 
Sheffield 2 

Telephone: Sheffield 28002 7 
HL28B 


* 
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Luke & Spencer Ltd., manufacture a large range of pedestal and 
_ swing frame grinders with wheels from 12 inches to 36 inches 


inch high speed swing 
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FOR IRON FOUNDRIES 
Wheel hoods as devel- 
oped by the British Cast 
Iron Research Associa- 

tion can be fitted. 


ciameter, 


frame grinder completely 
eliminates the dust problem. 
The dust is taken up at the 
point of suspension to ensure 
machine control and balance. 
It has been filmed in opera- 
tion by the Factory Inspec- 
torate and complies with all 
revelant regulations. 


FOR 
STEEL FOUNDRIES 


Wheel hoods as devel- 
oped by the British Steel 
Castings Research 
Association can he fitted 


Spencer ltd. VIADUCT WORKS, BROADHEATH, ALTRINCHAM, CHESHIRE 


*Phone Altrincham 3281 °Grams: Emery’ Altrincham 
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A STANLEY N. EVANS LTD. SERPENTINE ROAD, HARBORNE, BIRMINGHAM, 17 
TELEPHONE HARBORNE 0409 


QUARRIES FAIRFIELD BROMSGROVE WORCESTERSHIRE 
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‘I’ Type 
exhaust 

and collecting 
units 

are available 
ex-stock 


To settle your dust problem 


Apply ‘T’ type units to your grinders, 
polishers or other dust creating machines 
and at once you'll see the difference. You 
solve your dust problem immediately. 
‘T’ type units are completely self- 


contained, portable and space saving. 
They embody a highly efficient motor 
driven fan which sucks in dust laden air 


Lf you want to know more about ‘T” type units 
publication No. 16/25 gives full details. Write now. 


KEITH BLACKMAN LTD 
MILL MEAD ROAD 


through filters to discharge it, clean, from 
an outlet at the top of the unit. 

Operation is simple. With suction pipe 
fitted and electric supply connected, the 
unit is ready for work. Cleaning the 
filters and emptying the dust tray takes 
only a few minutes. 


Fan Makers since 1883 
N.17 


LONDON - 


TA9347 /670 
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FOR INCREASED PRODUCTIVITY 


in THE FOUNDRY — 


Weigh as you charge 


WITH THE 


SALTER 


No. 99 CRANE WEIGHER 


When it’s a big, tough weighing job such as 
weighing metal charges, the Salter ‘99’ saves time 
and labour and speeds production. Accurate 
weight at a glance. Listed in capacities from 

4 to 100 tons, larger capacities to special order. 


“The prime »equirements of weighing machines for weighing 
metal charges is that they should be extremely robust in 
order to withstand the shock loads so often imposed on them. 
This requirement applies even more so in the case of travelling 
scales ... Weighing machines giving their indication on a 
circular dial are very much preferable to the steelyard 


Extract from ‘Foundry Trades Journal’ 


GEO. SALTER & CO. LTD., WEST BROMWICH 


M-W.405 
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en 


NIBLAST 


C.T.B NOZZLES 


FOR LONGER LIFE! 


MANUFACTURED BY 
IMPREGNATED DIAMOND PRODUCTS LTD - TUFFLEY CRESCENT - GLOUCESTER 


DISTRIBUTED 
UNIVERSAL GRINDING WHEEL COMPANY LTD - STAFFORD - TEL: STAFFORD 3861 
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The NEW Redford No. 1A 


Single Lever Operation 
Higher Production 


The New Single Lever Redford No. 1A still 
retains its STRENGTH and SIMPLICITY, 
but reduces operational time, maintenance 
costs and labour fatigue. With FOUR 
operations in ONE production is even higher. 


If you make cores up to 2 lbs. you should 
use a Redford. It will make them quicker and 
cheaper than any comparable machine on the 
world market today. 


It has great adaptiveness and is used 
widely co-operating the CO, process 
and the design provides rapid action 
to all adjustable parts, including the 
pneumatic clamps. 


| To BRITISH RONCERAY LIMITED 


Please send me further details of the 
Redford Core Blower/Redford Pneumatic 
Clamp without obligation. 


Just attach to one of your letter- 
headings and post to-day to:— 


BRITISH 
RONCERAY 
LIMITED 


14, WOLSELEY ROAD, SHEFFIELD 8 


NO\ 
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Screening 


Magnetic 
Extraction 


Automatic 
Loading 

Milling and 
Mixing 


Disintegrating 
and aerating 


The outstanding features of the above Batch type Facing Sand Unit can be summarised as follows:— 
(a) High performance, 2 tons facing sand per hour. 
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(d) Ideally compact. Length 14’ 6”, width 


6’ 0", height 12 6”. 
c ery versatile, can cater tor facing sand, 
core sand, CO, sand. (e) Most economical. 


FOUNDRY MECHANISATIONS LTD. 


Regd. OFice: 29, CROMWELL ROAD, LONDON, 5$.W.7. Crems “FOUMEC BLETCHLEY 
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Whatever their HORSE power, engines 
purr like PUSSIES when their castings have been 
cored with Sternocore sand binders—they will go 

on doing this for DONKEY’S years. Sternocore 
products* can be equally trusted to give the same 
harmonious results till the COWS come home! 


* We won't bother you with the technical “ gen” 
here, but just say the word and we will have a 
representative round with the milk in the morning. 


STERNOL LTD., ROYAL LONDON HOUSE 


FINSBURY SQUARE, LONDON E.C.2. 


Telephone: MONarch 3871-5 


NO 


; 
4 
: “a : 
WwW 


NOVEMBER 3, 1960 FOUNDRY TRADE JOURNAL 21 


BERKOAL keeps sand 
in good mouldable 
condition. 


BERKOAL 


for foundry sands. 


2%-3% BERKOAL 

increases green 
strength. 

Stops scabbing 

and expansion 
troubles. 

Reduces Coal 

dust. 


YOU CAN TRY BERKOAL 
FOR NOTHING. 


Just let us know 

how much you require 
to make 

a practical test and we 
will despatch gratis. 


— 
To F. W. BERK & Co., Ltd., P. O. Box 500, 
Berk House, 8, Baker Street, London, W.| 


| 
| 
| Please send me ... Ibs. Berkoal and 
| information leaflet. 
| 
| 
| 
| 


, W. BERK & Co., Ltd. 
Telephone: HUNter 6688 
MANCHESTER GLASGOW 

BELFAST SWANSEA 


Ask 
for 


ie 
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“YOU SAY THAT SPA 


HAS UNEQUALLED 


COLLECTING 
EFFICIENCY... 


SPA is a unique, dry, centrifugal dust 
collector embodying the latest principle 
of dust extraction: Selective Particle 
Acceleration. This principle, whereby dust 
particles are removed before they 

cause wear, promotes higher collection 
efficiency, lower power consumption 

and longer life. 


DUST EXTRACTION 


+... but is it easy to maintain?” 


“It couldn't be easier—because there’s nothing to 
maintain! With SPA all the usual maintenance factors 
are non-existent; dust abrasion has been eliminated, 
it is virtually self-cleaning and there are no moving 
parts to demand attention.” 


“But surely there must be something to do?” 


“Well naturally you'll have to empty the collection 
hoppers.” 


“Is that all?” 


“That's all. And remember—thanks to its complete 
adaptability, we can quickly supply a SPA installation 
built to your exact, individual requirements and 
still retain a very competitive price.” 


A PRODUCT OF THE GAS CLEANING DIVISION OF 


STEELS ENGINEERING INSTALLATIONS LIMITED  Sunderiand and Birmingham 
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“I THOUGHT | HEARD SOMETHING!" 


You did, and it doesn’t require a detector as sensitive 
as this vast radio telescope to hear that many 
foundrymen and metallurgists rely upon us for their 
supply of special refined pig irons. 


BRADLEY & FOSTER LIMITED 


FOR QUALITY CONTROLLED REFINED PIG IRON 
DARLASTON STAFFORDSHIRE 


Telephone: JAMes Bridge 2353 (7 lines) Telegrams: BRADLEY DARLASTON 


A member of the Staveley Coal & Iron Co. Ltd. Group 
B2 
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i FINEST CEYLON PJ, UJ MBAGO 


Specialists in Foundry Practice 


Kindly send us your enquiries CHARCOAL, BENTONITE, 


BLACKLEAD, CORE GUM, CEREAL 
BINDER, CORE OIL, PARTING POWDER, 


‘= " FOR IRON & STEEL GANISTER, TERRA FLAKE 
a FOUNDERS AND AND 
THE CO, PROCESS ALL FOUNDRY REQUISITES 
— ISAAC & ISRAEL WALKER LIMITED 
P.O. Box No. 30, EFFINGHAM MILLS, ROTHERHAM 
Telephone : Rotherham 4033 ESTABLISHED 1/831! Telegrams : ‘‘ Walkers, Rotherham” 


FOR POSITIVE VENTING 


BIW A, 


Available in nine sizes, 
approx. +;"to }” inlengths 
of three ranges. 


2mm. +” 100 
3mm. 3,” > yard 
4mm. 3” lengths 


CORVENT venting tubes entirely elimi- Sy > 
nate blowholes. Made from a special tex- =7E 
tile material, the flexible open-weave tubes 
permit rapid escape of gases from the start of the 
casting process. There is no messy wax to soak into 
the sana and cause blowholes. CORVENT is also 
ideal for CO2 gassing of cores and moulds. 


AA, 


5 mm. 
6mm. p 50 FREE SAMPLE SENT ON REQUEST 
7mm. yard 
lengths 


PRODUCTS 


Mini order 318 PAISLEY ROAD, GLASGOW, SCOTLAND. 
—one length any size. TELEPHONE: SOUTH 2514 (5 LINES) 
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SHAKEOUTS 


sa distinguishing feature of FLOATEX Shakeouts that the vibrations, whilst fast and 

prough, are developed without shock. This has the double advantage of preventing damage 

the face of the moulding box, and also of being kind to the castings. As the vibrations 

mselves are fully absorbed by supporting springs and are thus prevented from reaching oa. 
foundations only simple foundations are required. Sizes range from a single unit 2ft. 2 


lft. up to a sextuple unit I7ft. by 34ft., capacity 150 tons. The size illustrated is a !2ft. 
lft. duplex unit, capacity 45 tons. Floatex Shakeouts can be engineered into any 


isting Foundry Layout. 
THE COLEMAN - WALLWOR 


Made under licence 
from Hewitt-Robins 


Incorporated by 


TORIA STREET, S.W.I. Telephone: ABBEY 7681-7 Telegrams: STONWALABB, SOWEST, LONDON 
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HOPPER LEVEL INDICATORS 


Europe’s Foremost Designers and Manufac- 


turers of Foundry Equipment install many 
Electronic Hopper Level Indicator and Auto- 
matic Plough Systems in Mechanized Plants 


ILLUSTRATION ABOVE SHOWS VIEW OF SANDHANDLING AND DISTRIBUTION PLANT WITH TWIN OVERHEAD 
CONVEYORS FITTED WITH 16 AUTOMATIC AND ELECTRONIC PLOUGHS—ELIMINATING “ THE MAN OVERHEAD. 
(PHOTOGRAPH BY COURTESY OF LEY’S MALLEABLE CASTINGS CO. LTD., DERBY.) 
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SINGLE PHASE 
POWER LINE |i 


| OULDER’S HOPPER | : 


| 
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DO YOU USE MOULDERS HOPPERS? 
—THIS ANNOUNCEMENT MUST INTEREST YOU! 


Our tested electronic and automatic device cuts labour, reduces effort, improves 
production, and is a step nearer automation in the foundry. Whether you have two 
or twelve hoppers our patented system eliminates hand control and “the man overhead” 
and ensures that every moulder has a supply of sand all the time. 


Sensitivity of operation and greater degree of precision of plough control enables total 
throughput of prepared sand to be reduced for a given mould output. 


A proved system “signals” for sand which is delivered to each hopper but not at the 
expense of another moulder. The plough itself is operated through a TAL-Numatics 
Solenoid Valve—the valve proved through millions of cycles. 


SEND FOR LEAFLET 153 WHICH ALSO GIVES DETAILS OF OUR PNEUMATIC HOPPER GATE— 


LEIGHTON BUZZARD - BEDFORDSHIRE - ENGLAND sult 
_ Telephone: Leighton Buzzard 244! (5 lines) Telegrams: ‘Equipment’ Leighton Buzzard 
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ANALYSIS 
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This iron is machine cast and 

customers special requirements 
can be met within the limits of 
analysis shown. 
It is particularly suitable for the 
Automobile Industry and for all 
High Quality Castings. 

Total Carbon 3°4° min. 


Silicon 
(in ranges of *5%) 


Manganese 0°7—1°1% 
Sulphur 0°05°,, max. 
Phosphorus 0°25 °% max. 


A free and confidential metallurgical service is 
offered to customers in all aspects of foundry 


practice and technique. 
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N: AEMOSOL CRUDOE = 
‘Key to Sectiofal Dr of Mould = 
\ / Send for — 


| booklet No 
\ Metallurgical Control use of Fluxes ee ee oe 
RB RU DEX 2 Clean Metal by using Ceramic Strainer 
eon oe «e so 4 
- 3 oal Dust additional to Facing and 


id Silverskin Blackings, Plumbago and 
Mould Dressings. ee | 
Cores using Crulin and Crudol 


Ly 74 Core Binders (Oil Bonded, Air Setting cogent 
B RS N Pareed wick Beecro Silica Free 


Parting Powder or Beecrol Parting Liquid. .. 
4 


Casting Feeding with Alsica 
is provided by— 


BRITISH FOUNDRY UNITS LTD., 


— w 


Moulding Boxes supplied by B.F.U. 
Chaplets, Studs, etc. 


wo un 


RETORT WORKS CHESTERFIELD 
Telephone : 4157/8 Telegrams: “*RETORT” 
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DUST. 


Coarse as grit... fine as fume; if you want to 
control it, collect it, separate it, extract it, 

the people to get in touch with 
are Filter-Heat Ltd. 


WHY? 


For a very sound reason. They are not committed to any 
particular method of dust collection but are concerned 
with one thing only—the best way to trap a particular 
type of particle. It might be done with cyclones or multi- 
cyclones, cloth filters, wet collectors or reverse-jet filters 
—or a combination of these. Filter-Heat make them ail. 
But for cupola emission they would install their water 
screen grit and spark arrester, similar to the one illustrated 
which is shown complete with its specially designed 
settling tank. They have also considerable experience in 
the design of hoods for the control and collection of 
industrial fumes, dust and grit. If you have a dust or grit 
problem ring them up—at Rugeley 138; Leigh, Lancs 94, 
or (London) Abbey 3085. The name is... 


The Filter-Heat water screen grit 
and spark arrester was operating 


when the photograph was taken. 
= As you can see against the back- 
ground of blue sky only steam is 


escaping. 


(a subsidiary of Sutcliffe, Speakman & Co. Ltd.) 


33 MARKET SQUARE, RUGELEY, STAFFS. 


LONDON OFFICE: 2 CAXTON STREET, S.W.1. NORTHERN OFFICE: GUEST STREET, LEIGH, LANCS. 
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DUSTFOE 66 


CAP LAMP - 


Personnel Protection M-S-A* got you covered 


Wherever men are at work, risk of injury is almost always present. The hazards become 
part of normal working conditions and familiarity often breeds contempt or at least disregard. 
M-S-A* safety appliances are designed to encourage the wearing of protective equipment 
by being attractive in appearance and comfortable to wear in addition to complying 
with all relevant specifications in application and manufacture. 
Production facilities maintain highly competitive prices and prompt delivery. 
Information is available on the following M-S-A* products. Please send for brochures. 


(SAFETY FQUIPMENT HEADQUARTERS 


Respirators 

Gloves 

Scotchlite brand 
reflective signs 
Safety Helmets 

Eye protection of all 
types 


MINE SAFETY APPLIANCES CO. LTD. 
QUEENSLIE INDUSTRIAL ESTATE, GLASGOW, E.3. 


Tele 


phone Shettleston 3421/6 
grams Minsaf Glasgow 


Telex 77415 


Explosimeters 

Toxic Gas Detectors 
Methanometers 
Methane Testers 
Lamb Air Movers 
Edison Miners 

Cap Lamps 


Smokescope 
Fibreglass Fire 
Buckets 

Barrier Creams and 
Cleansers 


Send for the MsA*man 


Safety and Welfare Officers are invited to call 
in their M-S-A* Sales Engineers in London, 


Birmingham, Manchester, 


Newcastle, Belfast 


and Glasgow on Industrial Safety Problems. 


(* Trade Mark) 
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Demag high-frequency 
induction furnace 
installation at a steel 
making plant, incorporati:2 
two | ton capacity furnaces, 
two 660 Ib. capacity 
furnaces, and one 110 Ib. 
capacity furnace. 


A 3 ton capacity Lectromelt arc furnace of 9’ 0” diameter shown with roof swung ready for charging. 


High Speed and High Output are the key 
features in the medium and smaller range of 
furnaces offered by G.W.B. Furnaces Ltd. 
Many years of experience are behind both the 
Coreless and Arc Furnaces of Demag and Lec- 
tromelt designs. Daily, electric furnaces are 
finding wider and wider applications, and the 
coreless induction (crucible) type is no exception 
as it is an ideal medium for melting steel and 
iron, and all other metals. It is particularly 
advantageous in steel works where a charge of 
scrap of known analysis is melted and is an 


P.O0. BOX 4 - DIBDALE WORKS - 


installation that pays for itself in a very short 
time. The proven economies of operation of 
electric arc furnaces offered by G.W.B. have 
earned an enviable reputation, and a few of 
their outstanding features are:— 

Separately mounted roof lift and swing 
mechanism for top charging; Four point roof 
suspension of the roof ring; Electrode holders 
of the power operated, spring-held, air release 
type; High speed movement of the electrodes; 
Offset rocker centres to return furnace from 
extreme tilt in event of power failure. 


G.W.B. FURNACES LIMITED 


DUDLEY - 


WORCS. Telephone: Dudley 55455 


Preprictors: Gibbeas Bres. Lid. and Wild-Barficld Electric Furnaces Ltd. 
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The full range of 
foundry products made by 
Sinex Engineering Co. Ltd., 

acknowledged leaders 

in the field of 

industrial vibratory equipment, 
is now marketed exclusively 
by Foundry & Metallurgical 
Equipment Co. Ltd. 

For advice on Sinex Products 


Y 
consult FAME. 


Vibrating Screen 


Vibrating Crane Beam 
VIBRATING SCREEN 


Compared with the practice of screening with 
@ separate power unit, driving belt, etc. the 
SINEX vibrating screen shows considerable 
economies in cost and power consumption. 


vibratory 


VIBRATORY CONVEYOR 


Ideally suited to foundry conditions. Having no i t 
ES : roller. bearings, rollers, jockeys or belts, it is eq u pmen re 
St, : essential under knock-out grids where hot sand 


and metal ruin rubber belts. 
HIGH FREQUENCY 


KNOCKOUT GRID . 
Simple to install, it is made to withstand 
the arduous conditions of foundry service and 
will not damage the joint edges of moulding 
boxes. 


Used to dispense additives into streams of 
molten metal in the spout of a cupola, and for 
making controlled additions in continuous sand 
milling plants. 


VIBRATING CRANE BEAM 


ay = ee .A supplement to the ordinary crane beam High Frequency Knock-Out Gr 


Sores without the use of large hammers and 


heovy bars. 
FOUNDRY & METALLURGICAL EQUIPMENT CO. LyD. 


NETHERBY + QUEENS ROAD - WEYBRIDGE - SURREY 
Weybridge 3891 


Associated with Efco Ltd. and Stein & Akinson Ltd. - 


Ne 
Y 
‘MINOR’ MAGNETIC FEEDER yee = 
id 
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pevelopment 


FOG 


Bond 


FULBOND combines rapid bond development and 
high initial strength enabling moulding sands to be 
prepared quickly and economically. In addition, the use 
of FULBOND gives the technical advantages of 
increased flexibility, wider control and a much more 
resilient sand. 


Where Milling Time Can Be Varied 


When a sand mix is milled the strength increases 
rapidly at first then more gradually until finally no 
further increase in strength will be obtained. Additions 
of FULBOND will ensure that optimum bond strength 
is developed in the shortest possible time. This will 
eliminate any undeveloped clay in the sand avoiding the 
bad effects of excess clay and also increasing the output 
of milled sand to the maximum possible. 


Where Milling Time Is Fixed 


In mechanised foundries using continuous mills or 
where, due to the demand for sand, milling time is 
limited, only a fixed short time can be given. 
Undeveloped clay will therefore be present, this 
being wasteful and requiring extra moisture which 
reduces permeability. FULBOND will keep the 
content of undeveloped clay to a minimum. 

Advantages can also be obtained by using 
FULBOND in unmilled sands prepared on the 
foundry floor. 


rH UNION LIMITED 


| Road, Redhill, Surrey 


writs 
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45-50% 
STANDARD 


and 21b, 
BRIQUETTES 


LEADERS 
IN THE 
FIELD OF 


Union Carbide offers 


aa A U.K. product manufactured 
by our own plant at Glossop 


A consistent high quality at 
competitive prices 


K A prompt delivery service 


a The finest technical advisory 
service backed by years of experience 
in supplying the iron & steel industry. 


For technical data write to:- 


UNION CARBIDE LIMITED 
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15-80% 
SPECIAL 


and 21b, 
BRIQUETTES 


NION = 


CARBIDE 


alloys 


The term ‘“‘UNION CARBIDE” is a trade mark 
of Union Carbide Corporation. 


8 GRAFTON STREET - LONDON W1 :: Te/ - MAYfair 8100 
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Atlas by kind permission of William Collins Sons & Co. Ltd. 


Dependable 


the world over 


THE FORDATH ENGINEERING CO. LTD., 


JOURNAL NOVEMBER 3, 


CONVENTIONAL COREBINDERS 
Glyso Core Compounds 

Permol Core Oils 

X.L. & Exol Cereal Binders 

Airbond 


COLD SETTING BINDERS 

Corovit 

Heavy Corovit 

SHELL PROCESS PRODUCTS 
Phenolic Coating Resins 726, 728, 526 
Plastsand Coated Sands 
EQUIPMENT 


Fordath Complete Shell Sand Coating Units 
Fordath Shell Moulding Units 

Fordath Core Sand Mixers 

Fordath Core Extrusion Machines 

Fordath Rotary Sand Driers and Coolers 
Corall Coreblowing Machines 


1960 


BRANDON WAY, WEST BROMWICH, STAFFS. 


Telephone: WESt Bromwich 1665 (4 lines) Telegrams: Fordath ‘Telex West Bromwich. Telex No: 33415 
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ugusts 


LIMITED 


Photograph published by courtesy of 
Associated Electrical Industries Limited, Hill Top Foundry. 


Photograph shows: 

a A section of the Core Shop Plant in a large lronfoundry. Two large Rotary 
Pe Storage Hoppers feed the Wet Sand on to a Belt Conveyor and then to a Belt 
and Bucket Elevator to the Gas Fired Rotary Sand Drier. The dried Sand is then 
pneumatically conveyed to Large Storage Hoppers in the Mixing Section. 


Sole Licensees and Manufacturers for the British Empire (excluding Canada, Australia 
and New Zealand) of the Simpson Sand Mixer. 


AUGUST’S LIMITED - HALIFAX - ENGLAND 
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British Trade Fair—Moscow 


What will undoubtedly be the largest foreign exhibition ever to be held in 
Russia is the British Trade Fair which will take place in the Sokolniki Park 
from May 19 to June 4 next year. This is to be followed by a Soviet Trade and 
Industrial Exhibition to be staged at Earl’s Court, London, from July 7 to 29, 
1961. The two events are under the joint sponsorship of the Association of 
British Chambers of Commerce and the All-Union Chamber of Commerce 
of the USSR, the actual organization being in private hands—Industrial 
Trade Fairs, Limited: The British Government has given its blessing to the 
venture and has taken space to show this country’s technological developments. 
Each morning at the Moscow Fair the period from 9 to 9.30 a.m. is to be 
reserved for the trade buyers. The huge catalogue—printed in Russian, of 
course—will carry no advertisements, but instead will include data-sheets and 
specifications. The two shows are to be televised and screened in both 
countries. 

As at present only one per cent. of British overseas trade is with Russia, 
there is obviously much room for improvement. In Moscow, the policy of 
the organizers is to restrict the material shown to goods of direct interest to 
the Russian market. A total ot 621 companies will be showing under about 
15 headings, with textiles, clothing and footwear predominant. The section 
which will be of major interest to our readers is that catering for engineering 
plant, etc., and here two firms are to show foundry plant and machinery. One 
is the Owen Organization, who are to show a complete foundry unit for 
manufacturing the smaller type of ferrous and non-ferrous castings. The 
second firm is Wadkin, Limited, who no doubt will be showing a range of 
patternmaking equipment. It might be considered that this is not exactly a 
wide representation for the British foundry-equipment industry, yet when the 
huge range of machinery being exhibited is taken into account, we presume 
that it is an equitable proportion. 

If the two trade fairs do nothing other than plough the ground for a crop 
of better trade-relations between the two countries much will have been 
accomplished. During the organization of the exhibitions, good seed has 
already been sown, and this augers well for the future business relations 
between the two countries. For instance, arrangements have been made for 
the actual sale of the plant, material and goods shown at both exhibitions, 
which if accomplished can lead to many economies, such as reducing or 
eliminating the cost of return transport. 


; 
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Dinners 
IBF BIRMINGHAM BRANCH 

The 25 Belgian foundrymen who were touring works 
in the Midlands area on Thursday and Friday of last 
week as guests of the Birmingham branch of the 
Institute of British Foundrymen were entertained to 
dinner by the branch on Thursday evening. The 
function was held at the Grand Hotel, and the com- 
pany was made up to a total of about 50 with members 
from the branch and from organizations who had 
received parties of Belgians. These were the British 
Cast Iron Research Association, the Mond Nickel 
Company, Limited, F. H. Lloyd & Company, Limited, 
Wm. Mills, Limited, Castings, Limited, and Chamber- 
lin & Hill, Limited. 

After the loyal toast and that to the Belgian Royal 
Family, a toast and a welcome to the visitors was 
proposed by the Birmingham branch president, Mr. 
M. M. Hallett, mM.sc. (Chamberlin & Hill, Limited). 
Speaking in French, Mr. Hallett mentioned what a 
pleasure it was to entertain so distinguished a party 
from overseas. Amongst other things, he explained 
the unavoidable absence from the gathering of Mr. 
G. R. Shotton, IBF national president (also a Mid- 
lands foundryman), whose duties had taken him to the 
national works visits day function of the Institute 
which was being held at Sheffield. Mr. Paul de 
Keyser, of Fabrimetal, the senior representative of the 
visiting Belgians, replied in English to the toast on 
behalf of his colleagues. Referring amusingly to the 
British practice of “toasting,” Mr. de Keyser said 
that when he first came to England almost 40 years 
ago and had stayed with a teetotal family, he couldn’t 
quite credit their abstemiousness when they said they 
would offer him tea and toast in the afternoon. Pre- 
viously, he had always associated “toast” with a 
drinking ceremony at which alcoholic beverages were 
consumed! In the course of his remarks he said the 
visitors had already learned much from their tours 
of British establishments and recorded a_ special 
“thank-you” to the host firms and especially also to 
the interpreters and Mr. Hallett and his colleagues, 
who, with Mr. Alan Crook, the secretary, had organized 
the proceedings. 


BRITISH BRONZE & BRASS INGOT 
MANUFACTURERS 

The annual dinner of the British Bronze and Brass 
Ingot Manufacturers Association was held on Satur- 
day, October 22, at the May Fair Hotel, London. The 
chairman was the president of the Association, Mr. 
James H. Barwell, 3.P., who after the Loyal Toast, 
proposed the only other toast of the evening, that of 
“Our Guests and Ladies.” Mr. G. R. Shotton, presi- 
dent, Institute of British Foundrymen, replied. At 
the high table, in addition to Mr. Barwell and Mr. 
Shotton, were Mr. A. J. N. Brown (president, Asso- 
ciation of Bronze and Brass Founders), Mr. W. W. 
Kee (president, Association of Light Alloy Refiners 
and Smelters), Mr. A. G. Shields (president, National 
Association of Non-Ferrous Scrap Metal Merchants), 
Mr. F. J. Broomfield and Mr. J. A. Turpin (Board of 
Trade) and Mr. H. Rogers and Mr. F. W. Sims (of 
the secretariat, Heathcote and Coleman) who organized 
the function, all of whom were accompanied by their 
ladies. Dinner was followed by dancing and an 
excellent cabaret. 


“ At Home” 


MR. J. E. V. JOBSON 
Mr. J. E. V. Jobson, chairman of Qualcast, Limited, 
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was the host at the Dorchester Hotel, London, last 
week, where amongst the guests were a number from 
the foundry and automobile industries. 


MR. M. HERZMARK 


Mr. M. Herzmark held a reception in Paris, to 
welcome the delegates to the Shaw Process Licensees 
International Conference. Amongst those present 
were Mr. Lubalin and Mr. R. Christensen, from the 
USA ; Dr. O. Madona (Japan); Mr. M. Olivo (Italy) ; 
Mr. Hersant (France), and Mr. Asua (Spain). British 
delegates present included Mr. Clifford and Mr. Noel 
Shaw; Mr. G. P. Welch; Mr. A. Torry; Mr. R. J. 
Hammond; Mr. C. Timms; Mr. A. S. Beech; Mr. 
J. C. Howard; Mr. E. H. Beech; Mr. F. D. Bridge; 
Mr. D. C. Jarman; Mr. V. C. Faulkner; Mr. D. E. 
Hope and Mr. W. H. Tomlinson. A buffet supper was 
served. 


IBF National Works Visits Day 


The series of works visits annually arranged by the 
Institute of British Foundrymen were made to premises 
in the Sheffield area on Friday of last week (see 
JouRNALS, July 21, October 13, and 20). In all about 
200 foundrymen participated, divided into parties of 
about 40 each for consecutive morning and afternoon 
tours to foundries or other establishments of interest. 
In each case, travel was by coach and luncheon was 
taken between the two visits, the companies who were 
the hosts also providing luncheon or tea (as appro- 
priate). Fortunately none of the works was very far 
distant from the city centre, so that a maximum of 
useful time could be spent in the various plants. 
Stewarding and timing, both by Sheffield-branch per- 
sonnel and by the various guides of the works, was 
indeed excellent, and the visitors were loud in praise 
of the various special demonstrations staged for their 
benefit within the works and for the freedom with 
which answers had been provided to their questions. 

In the evening, the majority of the visitors 
reassembled at the Grand Hotel, Sheffield, for dinner 
with members of the Sheffield branch. Especially 
present this time as honoured guests were the repre- 
sentatives of the firms which had been hosts earlier 
in the day. At the top table the Sheffield branch 
president, Mr. J. H. Pearce. was chairman, with (on his 
right) Mr. D. A. Richards, senior vice-president of 
the Institute, and supported also by national IBF 
past-presidents, Mr. J. Blakiston and Mr. J. Bell, and 
the secretary, Mr. G. Lambert. 

Also at the top table, most of them representing 
firms which had been visited, were Mr. J. F. Stanier, 
Mr. C. Muirhead, Mr. F. Whitehouse, Mr. P. Wright. 
Mr. L. R. Evans, Mr. J. Richardson, Dr. R. V. Riley, 
Mr F. Cousans, Mr. A. C. Dennis, Dr. A. H. Sully. 
Mr. R. Wright and Mr. C. Hand. The total company 
present numbered about 170. After “The Queen.” 
the toast to the visitors was proposed by Mr. Pearce. 
and Mr. Richards replied, mentioning how much this 
national works visits day programme was due to the 
efforts some years ago of Mr. R. B. Templeton, a 
past-president of the Institute, who was unfortunately 
unable to be present that evening. The remainder of 
the time was given over to a cabaret show (under the 
direction of Constance Grant) and to informal con- 
versation between the day’s hosts and guests. 


IN A SPEECH to the British and Latin American 
Chamber of Commerce, Mr. Maudling, President of 
the Board of Trade, announced that better credit 
facilities are to be given to British industry by the 
Export Credits Guarantee Department. 
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Small Foundries and Laboratory Service 


Quality Control without “ Domestic” Analytical 
Facilities is discussed and a Suggestion made with 


regard to Cupola Practice 


The close control and check on routine and 
materials for the production of first-class castings 
to specification is sometimes considered outside 
the scope of the smaller jobbing foundry. Quite 
often, enquiries for castings in high-grade materials 
are avoided because of uncertainties in results 
leading to numerous rejects. This is so, particularly 
where the general run of the work is applied to 
the “not so important,” or unmachined, classes 
of castings, and where wide tolerances exist in 
the pouring temperatures and make-up of materials 
used in routine melts. 

Many smaller foundries consider—and rightly 
so—that a full-time technician, complete with a 
laboratory, would be an uneconomical proposition, 
but, on the other hand, the occasional services 
of the free-lance laboratory is well worth con- 
sidering. With the latter recourse, it is often 


By “ Jacques” 


found that reduction in “out of spec” wasters 
more than covers the incidental expenses. 


Advantages of Small Cupolas 


With well-planned cupola routine and accurate 
make-up in charges, the smaller 20 odd-in. dia. 
cupola has several advantages over those of much 
larger capacity. In this connection, it is felt 
that the virtues of extra height in the cupola stack 
are rather overrated where a variety of special 
irons is required. In this case, by contrast, con- 
sistent analysis and specification can be obtained 
regularly from a cupolette of 20 or so in. dia. 
which may hold two 5-cwt. charges and collect 
5-cwt. melts at a tapping. This size of cupola is 
popular with the smaller foundries operating with 
5-cwt. charges and 10-cwt. melts which can be 
worked to a time-table—by wall clocks or tuyere 


OP 

Fic. 2.—Core mould and side 
to take the wedge-shaped cast 
samples (drawn in the centre 


sketch). At the bottom is indi- 
cated the wedge fractured at 


Fic. 1.—Sketch of a general cupola arrangement illustrating points the notches to give a rough 
of importance to which the Author draws attention in the text. metallurgical check. 
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Small Foundries and Laboratory Service 


observation—when “specials” can be reliably 
identified, and collected in the well for a full tap. 


Where 30 cwt. (six charges), or more, of special 
melts are required, these should be preceded 
by two or three earlier charges of the commoner 
irons. As an additional precaution when collecting 
the “specials,” an extra charge for the special 
melt should follow the first charges of common 
irons, with another one at the finish of the required 
number of specials. This procedure will ensure 
an analysis to the intended specification and, more- 
over, two or three charges of the commoner irons 
at the start of a blow will elevate the melting-zone 
temperature to peak incandescence for the melts 
which follow. 


Fic. 3.—A _ simple 

practical method of 

achieving a_ refractory 

coating on the sample 

ladle is suggested by 
the author. 


__ The average cupola operative is very practical, 
if not always scientific and scholarly, and a dial- 
weigher (with a melting-loss pointer) will provide 
him with an added interest which will be enhanced 
if he is taught to use an optical pyrometer and 
note the advantages of a well burned-up coke bed 
before making the cupola back-up. 
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Practical Check 


The wedge system for a quick visual check on 
quality is simple and effective for the small foundry. 
A mould is made from a notched wedge-pattern, 
rammed up in a corebox, and its covering lid 
similarly produced. Tap numbers are scratched 
in the dried cores so formed before sticking the 
lid on, and are also chalked on the outside. Half- 
a-dozen or so are placed handy to the cupola. 
Samples are taken from a full tap with a lead-lined 
ladle given a refractory coating by dipping into 
a Slurry of ganister and dried a few times—a coat- 
ing of ;‘s-in. will stand up to repeated dips for 
days. The wedges can be broken at once after 
quenching in water which does not affect the 
fracture. Traces of white at the thin ends of the 
wedges show that metal from the parent melt 
should be used for castings above that section 
thickness, if subsequent hardness in machining is 
to be avoided. This provides a comparative, tap 
by tap, indication of the quality of the bulk 
metal in the ladle. 

The remaining piece of wedge can be posted 
off for analysis and can be identified by its number. 
The thick ends of the wedges, which weigh only 
a few ounces each, are very suitable for analytical 
purposes, and drillings taken from the middle 
sections will be free from dust. A full analysis 
is not always necessary, the silicon and carbon 
figures indicating relative consistency with an 
occasional one on the sulphur. Confidence in the 
quality of castings, usually regarded as “ difficult ~ 
amply repays the close attention to cupola practice, 
and the control of materials provided by the free- 
lance laboratory. 


Convention 


“Productivity” is to be the main theme of the 
Scientific Instrument Manufacturers Association’s 
ninth convention which is to be held at Eastbourne 
from November 17 to 20. Four panels of speakers 
will deal with design, management, floor production, 
and sales, respectively. The convention will be 
opened by the president, Mr. G. C. Ottway. 


Among the speakers on the four panels will be Mr. 
A. H. Willoughby, technical manager of the Osram 
Lamp division of the General Electric Company, 
Limited, Mr. C. H. Starr, chief engineer, central 
engineering services, Associated Electrical Industries, 
Limited, Mr. D. S. A. Jessop, Management Selection, 
Limited, Mr. E. L. G. Robbins, managing director of 
Industrial Administration, Limited, Mr. J. D. Gould, 
Urwick Orr & Partners, Limited, Mr. S. R. Wilkins, 
Avo, Limited, Mr. P. Jardine, group financial con- 
troller of Metal Industries, Limited, Mr. R. Morris, 
director of Harold Whitehead & Partners, Limited, 
Mr. R. H. S. Lesser, technical efficiency and organiza- 
tion department, Philips Electrical Industries, Limited, 
Mr. D. A. Pitman, Electronic Instruments, Limited, 
Mr. R. J. Finlayson, operational research manager of 
Hawker Siddeley Industries, Limited, Mr. R. T. 
Harrison, IBM (UK), Limited, and Mr. F. S. Davis, 
chief of staff recruitment of Marconi Wireless Tele- 
graph Company, Limited. 


British Oxygen Companies 


Reorganization 


Following resumption of trading by the British 
Oxygen Company, Limited, under its own name, 
British Oxygen Gases, Limited, British Oxygen Engi- 
neering, Limited, British Oxygen Research & Develop- 
ment, Limited, Quasi-Arc, Limited, Sparklets, Limited, 
and A. Charles King, Limited, will continue as agents 
for the parent company until December 31. 

The reorganization is designed to realign the wide- 
spread activities of the group in the UK in the most 
effective pattern and all current trade marks and trade 
names will continue to be used. This means that 
while British Oxygen Gases and Quasi-Arc, as such 
cease to operate, all the well-known British Oxygen 
and Quasi-Arc and allied trade marks will continue 
to be used for products in this field. 

A new sales division of British Oxygen will be re- 
sponsible for all group selling activities in the UK 
excluding chemicals. A new technical division is to 
be set up, and it is proposed to enlarge the technical 
centre at Cricklewood which will have enhanced impor- 
tance through concentration of technical development 
of products and processes backing up the whole of 
the home and export selling effort. 

It is considered that under the new regime greater 
resources than ever before can be devoted by the 
group to the development and promotion of all their 
products and processes, especially those in the field 
of welding and cutting. 
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British Cast Iron Research Association 


Progress Report covering the Year ending June 30, 1960 


In the Report are covered such general subjects as elections of officers, 

finance, and activities of individual members followed by accounts of 

work on research projects being carried out at Alvechurch. The latter 

are dealt with extensively and include investigations into metal, melting, 
sand, processing of castings and their properties. 


The annual general meeting of the British Cast 
Jron Research Association was held on Novem- 
ber 1 at the Connaught Rooms, London, when the 
following report covering the year’s activities to 
June 30 was presented : — 

At the thirty-ninth annual general meeting of the 
Association held in London on November 3, 1959, 
Mr. C. R. Wheeler, C.B.E., was elected president of 
the Association in succession to Mr. E. Player, 
C.B.E., Who had served for the maximum permitted 
period of two years. The retiring vice-presidents, 
Sir William Scott, 0.B.E., J.P., M.I.MECH.E., and Sir 
Henry Spurrier, M.I.M.E., were re-elected, and Mr. 
C. H. Wilson, president of the Institute of British 
Foundrymen, was elected a vice president for 1959- 
60. 

General 


During the year the Council, under the chair- 
manship of Mr. H. J. V. Williams, held six meet- 
ings, and 11 meetings were held by the advisory 
committee. Mr. H. J. V. Williams was re-elected 
chairman of Council for 1960, and Mr. M. M. 
Hallett, M.SC., F.I.M., was re-elected vice-chairman. 
Mr. S. H. Russell, 0.B.£., C.G.1.A., was re-elected 
honorary treasurer. The main committees of the 
Council—the research board, research committee, 
development, information, foundry atmospheres, 
foundry operations and Scottish committees—held 
15 meetings. Mr. P. A. Russell, B.SC., F.I.M. 
(research board and research committee), Mr. 
G. R. Buckley, Mr. R. L. Handley, B.sc.(TEcH.), 
A.M.L.E.E., Mr. W. Brindley, Mr. A. E. Pearce and 
Mr. R. Taylor were re-elected as chairmen of these 
committees respectively. 

Nineteen meetings were held by the sub-com- 
mittees and panels of the main committees of 
Council, making a total of 51 meetings during the 
year. The industry is much indebted to the 
Council, committee and sub-committee members 
for their considerable services to the Association. 

In January, 1960, the Council learned with 
pleasure of the award of the C.B.E. to Mr. Noel 
P. Newman, J.P., in the New Year Honours List. 
Mr. Newman, president of the Joint Iron Council, 
has served as a member of Council since 1949. 
During the year the president, Mr. C. R. Wheeler, 
was appointed president-elect of the Iron and Steel 
Federation, and Mr. V. Everard, M.1.MECH.E., J.P., 
a member of Council for many years, was elected 
president of the Engineering and Allied Employers’ 
National Federation. 


Finance 
The income and expenditure account for the 


year ended June 30, 1960, and the balance sheet 
as at June 30, 1960, accompanied the report. 
Income at £245,726 is £48,839 greater than the 
preceding year and is a new record for the Asso- 
income amounted to 


ciation. Grant-earning 
£155,507, enabling the Association to claim 
If in- 


Government grant amounting to £65,375. 
dustrial income had reached the figure of £167,000, 
additional Government grant of £8,625 could have 
been claimed. The Association is indebted to 
the Joint Iron Council for subscribing an amount 
of £122,000, a major part of grant-earning income. 

Revenue expenditure has risen from the previous 
year’s figure of £190,527 to £201,048. The increase 
is considered moderate in view of the greater 
demands being made on the resources of the Asso- 
ciation, particularly as a result of the introduction 
of the new membership arrangements. In addition, 
the new cupola installation was operating through- 
out the year, involving relatively costly experi- 
mental work to which the Association has not 
previously been committed. The excess of income 
over expenditure for the year is £44,678, and in 
view of the capital expenditure to be met during 
the quinquennium, an amount of £42,500 has been 
transferred to the buildings and equipment fund, 
the balance of £2,178 being added to the general 
fund. The balance sheet shows that the net value 
of fixed assets now stands at £211,744, and current 
assets, at £187,811, show an excess over current 
liabilities of £180,600. The buildings and equip- 
ment fund stands at £295,000, and the general 
fund at £97,344. Capital expenditure during the 
year amounted to £9,070. Outstanding commit- 
ments for capital items at June 30, 1960, were 
£73,607. 

Reference was made in the last annual report to 
the new membership arrangements which came 
into operation on July 1, 1959. From that date 
iron foundries wishing to obtain the full services 
of the Association were invited to join as ordinary 
(B) members. The response to this new member- 
ship scheme has been the most encouraging and 
the number now in the ordinary (B) category is 
426. 

In April, 1960, the Council decided that a con- 
tract should be placed for the erection of a new 
laboratory block. This building, which will be 
adjacent to the main hall, will provide 14,000 sq. ft. 
of floor space and will enable all laboratory work 
to be moved out of the hall. The building will 
only relieve the present overcrowding and will not 
permit any significant expansion of the research 
and development departments. 
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During the year, meetings have continued to be 
held with the Joint Iron Council and, more 
recently, with the Iron and Steel Board, and 
Council is grateful to these organizations for their 
assistance and advice in dealing with the Associa- 
tion’s financial problems. As a result of a joint 
meeting with the Iron and Steel Board and Joint 
Iron Council held towards the end of the year, it 
is considered that a reasonably optimistic view may 
be taken about the future financial position of the 
Association. 

On May 4, 1960, an extraordinary general meet- 
ing approved an increase in the trade member sub- 
scription to £15 per annum. The Council had 
approved an increase in the associate member sub- 
scription to £5 per annum, and these increases 
operate from July 1, 1960. 

Council has given careful consideration to the 
provisions of the National Insurance Act, 1959, 
and has decided to act on the recommendation of 
the trustees of the BCIRA superannuation fund 
that the Association should elect to contract out 
of the Government scheme those members of staff 
who are members of the Association’s fund. This 
decision has since had the support of all the staff 
affected, numbering almost 100. 


Personalia 

The Council was very pleased to learn during 
the year that Dr. H. T. Angus, the deputy director, 
had been awarded the E. J. Fox Gold Medal for 
1960 by the Institute of British Foundrymen. The 
appointment of Mr. W. B. Parkes as assistant 
director on July 1, 1960, has been approved, and 
on the same date Mr. A. D. Morgan was ap- 
pointed assistant research manager and leader of 
the sands section. 

The visitors appointed by the Department of 
Scientific and Industrial Research, Mr. E. W. 
Colbeck, M.A., F.1.M., and Professor A. J. Murphy, 
M.SC., F.I.M., each made two visits to inspect the 
Association’s work during the year. 

Mr. R. I. Higgins attended meetings of the 
European Committee of Foundry Associations’ 
sub-committees No. 9 on industrial health and 
No. 9(i) on silicosis and dusts, in Paris in October, 
1959. Early in 1960 Mr. W. B. Parkes was present 
at a further meeting of sub-committee No. 9(i) in 
Bonn. In October, 1959, Mr. A. A. Timmins 
attended a meeting in Barcelona of sub-committee 
No. 3 dealing with the comparison of international 
work and time-study methods. Dr. H. T. Angus, 
deputy director, attended meetings of the Inter- 
national Committee on Methods of Testing Cast 
Iron, held in Ghent in November, 1959, and in 
Turin in April, 1960. Mr. R. G. Godding, pre- 
sented a paper on the use of the shatter test to 
control clay-bonded sands at the annual convention 
of the American Foundrymen’s Society in Phila- 
delphia, in May, 1960. Mr. F. Dunn was a member 
of the British delegation attending the meeting of 
the International Working Group on Specifications 
for Malleable Cast Iron which took place in 
Diisseldorf in June, 1960. 
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Research Department 


The work of the Research Department has been 
continued under the supervision of the research 
board and the research committee, supported by its 
sub-committees: engineering castings, malleable 
cast-iron, white and chilled iron, sands and refrac- 
tories, methods of analysis, fuels and furnaces, and 
light castings. 

Shrinkage and Porosity 

It has been well established that the nucleation of 
the liquid metal as determined by eutectic-cell 
counting is an important variable determining the 
soundness of iron castings. The laboratory work 
which established this has been extended to field 
tests in members’ foundries to demonstrate the 
variations in nucleation which occur in industrial 
practice, and the consequences of these variations. 
The effect of inoculation, the treatment of molten 
metal by bubbling compressed air, and the effect of 
titanium additions have been investigated. During 
the year the use of the eutectic-cell count as an in- 
dustrial control technique has been advanced con- 
siderably and a description of the technique of cell 
counting and its significance has been published. 

The effect of phosphorus content on the sound- 
ness of nodular irons has been investigated. It has 
been shown that phosphide eutectic exists in con- 
tinuous networks even at low-phosphorus contents 
and this has enabled an explanation of the effect 
of this element to be developed. The use of tel- 
lurium mould washes to improve local soundness 
has been investigated and suggestions have been 
advanced to describe the mechanisms involved. 
The importance is recognized of developing green- 
sand moulds of improved “rigidity,” and experi- 
mental work has been carried out on high-pressure 
moulding. 


Cupola Investigation 

The installation of the experimental cupola and 
blast-heater has been completed and the running-in 
trials have been carried out. The plant has been 
used to produce a stock of pig-iron of uniform 
composition for the experimental work. An in- 
vestigation has been carried out to determine the 
influence of tuyere diameters from 4-in. to 10-in. 
using blast volumes of 12,000 to 22,000 cu. ft. per 
min. with an acid lining and cold blast. The 
experiments have been carried out under very 
closely controlled conditions, and comprehensive 
records have been made of melting rate, metal 
temperature, metal composition, combustion ratio, 
top gas analysis and temperature, lining wear, 
charge weights and the quality of test castings pro- 
duced. Complete thermal balances have been cal- 
culated for each melt. Results so far have shown 
no significant effect due to tuyere size and accurate 
data have been compiled on the influence of blast 
rate on melting rate, metal temperature and com- 
bustion ratio. The results of this investigation will 
be published shortly. 
Sands Research 

An investigation into the effects of changes in 
the acidity of clay-bonded sands has been com- 
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pleted. The results obtained show that, over the 
range of acidity likely to be found in practice, there 
is only a small change in sand properties and no 
startling advantages appear likely from a deliberate 
control of pH. 

Work on the silicate/carbon dioxide process has 
shown that by using a silicate of higher basicity 
than normal it is possible to produce satisfactory 
moulds with a sand less pure than the usual silica 
sand. In particular, moderate amounts of burnt 
clay and coal-dust can be tolerated and a small 
increase in moisture content is necessary. In suit- 
able cases this permits the use of a cheaper base 
sand. 

The properties of sands suitable for high-pressure 
moulding have been investigated with pressures up 
to at least 500-lb. per sq. in. and the relationships 
between the properties of high-pressure-moulded 
sands and of normally-rammed test-pieces have 
been compared. The appropriate limits of 
moisture, permeability and shatter index have been 
studied. Further work has been carried out on the 
development of improved equipment for the high- 
temperature testing of sands using dielectric heating. 


Enamelling Cast-iron 

Equipment necessary for the vitreous enamelling 
of test samples has been installed and tests have 
been carried out to determine the influence of 
graphite structure on the incidence of blistering. 
Field tests have also been made to show the effect 
of variations in types of shotblasting on blistering. 


White and Chilled Cast-iron 

The influence of chromium on chilling tendency 
has been investigated in detail, with special refer- 
ence to the mechanism by which this element pro- 
motes eutectic carbide formation. The effects of 
sulphur, manganese, carbon and phosphorus on 
chilling tendency have also been studied. Special 
attention has been paid to the influence of these 
elements on the eutectic-cell count and the chill 
depth and mottle spread obtained in chilled test- 
castings. An investigation has also been started on 
the combined influences of temperature of super 
heat and inoculation on eutectic-cell count, chill 
depth and mottle spread. 

Much work has been devoted to developing suit- 
able test-pieces for the evaluation of the hot-tear- 
ing tendency in white cast irons. Test castings 
have been used to study the effect of carbon con- 
tent, pouring temperature and the type of mould 
used. Considerable co-operative work has also 
been carried out in members’ foundries on this 
subject and the effect of pouring temperature has 
been clearly established. Work has been started 
on the influence of feeding on the tendency for hot- 
tearing to occur. 

In view of the important effect of grain-size on 
the mechanical properties of the 30 per cent. 
chromium cast irons, further work has been carried 
out on grain refinement by means of titanium and 
nitrogen additions to establish the effect of the time 
at which these additions are made. The influence 
of heat-treatment on the properties of 30 per cent. 
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chromium cast irons has been studied and it has 
been shown that these irons may be hardened by 
quenching from 1,000 deg. C., by ageing at 475 
deg. C. and by ageing at 700 to 900 deg. C. A 
detailed investigation of these phenomena has been 
started. 


Desulphurization of Molten Iron 

A considerable investigation of the desulphuriza- 
tion of molten iron by the injection of caicium car- 
bide has been completed and the efficiency of the 
process has been established for a variety of con- 
ditions. A process has also been developed to im- 
prove the efficiency of desulphurization by means of 
soda-ash. 


Mechanism of Solidification of Cast Iron 

Fundamental studies of the solidification of grey 
and white cast irons have continued. Further 
experiments have been carried out to define 
eutectic solidification in terms of nucleation and 
growth, particularly with reference to the effects of 
hydrogen. A new theory has been developed to 
explain the apparent carbide stabilizing and graphi- 
tizing effects of the various constituent elements in 
cast irons and considerable experimental support 
of the theory has now been obtained. 


Corrosion 

Work on the pitting of cast-iron ship-propellers 
has continued in co-operation with the British 
Shipbuilding Research Association. Continuous 
observations are being made on the behaviour of 
magnesium anodes used for cathodic protection and 
various types of propeller castings have been 
studied. 

Following the completion of the main investiga- 
tion on the corrosion of cast iron in engine water- 
ways of road vehicles due to anti-freeze solutions, 
additional work has been carried out to study the 
behaviour of some new inhibitor additions for 
glycol solutions. 

The corrosion investigators have continued to 
deal with a steady stream of inquiries, from 
founders and particularly from users of iron cast- 
ings, on a wide variety of corrosion problems, 
most of which can only be fully investigated by 
examination of the components under service con- 
ditions. 


Mechanical Properties of Cast Irons 

The extensive programme of work to obtain 
data to permit the raising of the maximum tem- 
perature at which iron castings can be used in 
steam-engineering applications has continued. This 
is a long-term investigation which will last several 
years. Growth tests on a wide range of cast irons 
are still being carried out. High-sensitivity creep- 
tests are being carried out. Preliminary creep tests 
on a normal flake-graphite iron at 400 deg. C. have 
been completed and tests at 350 deg. C. are nearing 
completion. Arrangements are in hand to increase 
the scope of this work and to provide stress/ 
rupture data. 

The characteristic stress/strain properties of grey 
cast iron have been the subject of a continuing 
fundamental investigation. The effects of section 
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size, carbon equivalent and amount and size of 
graphite on the modulus of elasticity have been 
studied. Consideration of the stress/strain proper- 
ties of grey cast irons in tension and compression 
has led to the view that the straining of these 
materials involves the formation of voids in ad- 
dition to plastic and elastic deformation. The 
determination of Poisson’s ratio in compression 
has provided useful confirmation of the void 
theory. 

The influence of the speed of loading on the 
Charpy impact value of grey cast iron has been 
examined and the effects of variations in the height 
of fall of the hammer have been established. 


Malleable Cast Iron 

A survey of the mechanical properties of pear- 
litic-malleable cast irons produced by most of the 
foundries in the industry has been carried out. 
Test-bars were obtained in considerable numbers 
from the foundries concerned. These bars were 
subjected to exhaustive mechanical and harden- 
ability tests. The work was requested in view of 
impending British and international specifications 
for this material. Work has also been carried out 
to indicate the mechanical properties obtainable in 
pearlitic-malleable cast iron by the further heat- 
treatment of the annealed material. The best heat- 
treatments to achieve the various combinations of 
properties have been determined. A survey has 
also been carried out of the properties of com- 
mercially-produced whiteheart-malleable cast iron. 

Following preliminary work reported in a paper 
given to the annual conference of the Institute of 
British Foundrymen, 1960, much further work has 
been carried out on the influence of composition 
on the properties of ferritic blackheart-malleable 
cast iron with the object of indicating the combina- 
tions of carbon, silicon and phosphorus necessary 
to obtain various ranges of mechanical properties. 
Dimensional changes which occur during the 
annealing of whiteheart-malleable iron have been 
investigated and related to the amount of decar- 
burization taking place. 

The conditions leading to the formation of car- 
bides on the surface of ferritic blackheart-malle- 
able cast iron have been investigated in detail and 
a paper giving the results will be published shortly. 
As a result of this work the mechanism of forma- 
tion of this carbide has been established and con- 
ditions necessary for its avoidance have been 
defined. 


Nodular Irons 

The production of nodular cast iron in heavy 
sections has been studied to establish the effects of 
carbon content and raw materials used. An ad- 
dition has been developed to prevent the formation 
of flake-graphite structures in high-carbon nodular 
irons prepared from unsatisfactory raw materials. 

Means of improving the properties of phos- 
phoric nodular irons have been studied in co-opera- 
tion with a member-firm. Optimum conditions for 
spheroidizing the phosphide eutectic and its effect 
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on the mechanical properties of the resulting irons 
have been explored. Considerable work involving 
laboratory and field tests has been carried out in 
connection with the formation and avoidance of 
dross defects in nodular cast irons. 


Ingot Moulds 

Investigations on the factors determining the lives 
of steelworks ingot-moulds and bottom-plates con- 
tinue in co-operation with the British Iron and 
Steel Research Association. Considerable atten- 
tion has been devoted to the effect of small amounts 
of lead in causing the premature failure of ingot 
moulds. Work has been initiated to investigate 
the problem of “corner shelling” in ingot moulds. 


Analytical Research 

The methods of analysis sub-committee has con- 
tinued the co-operative investigation of analytical 
procedures for a wide range of elements, with 
special reference to alloyed cast irons and ferro- 
alloys in order to test the procedure to be recom- 
mended in the second part of the handbook 
Selected Methods of Analysis of Foundry Mate- 
rials, which it is hoped to complete in the near 
future, and which will follow the publication last 
year of the first part of the handbook. 

The influence of small amounts of various 
elements on the structure and properties of cast 
iron is now accepted and procedures for the de- 
termination of trace elements have become a matter 
of vital importance. Satisfactory methods have 
been established for bismuth, cobalt, lead, alu- 
minium and antimony; work has continued on 
copper, zinc, and nickel and suitable procedures 
appear to have been developed. Further work is 
in hand on cerium, boron and zirconium. 

An investigation of the combustion method for 
the determination of sulphur has been completed 
using radio-chemical techniques to determine the 
distribution of sulphur throughout the process. The 
work was carried out in conjunction with Wolver- 
hampton Technical College and the results have 
indicated the optimum conditions for the deter- 
mination. Considerable effort has been devoted to 
the development of a suitable technique for the 
production of large numbers of spectrographic 
standards for the determination of magnesium. 


Development Department 


The development department has continued to 
provide an advisory service to members and users 
of iron castings and, as a result of the introduction 
of the new grade (B) membership, has been heavily 
committed during the past year. The total number 
of enquiries received by the department was lower 
than for the preceding year, but the character of 
the problems submitted has tended to change, 
requiring more practical work and extended visits 
to the foundries concerned. 

In the past 12 months, 986 enquiries were dealt 
with by the department compared with 1,224 in the 
previous year. Of these, 742 were concerned with 
major problems involving practical work and visits 
by members of staff. The total number of days 
spent on visits was 505, and 239 members were 


visit 
prol 
mer 
chu! 
195! 
has 
bee! 
x ings 
duc’ 
nod 
inte 
also 
nf in | 
req 
ope 
raw 
of | 
the 
ing 
of 
F ind 
viol 
ing 
usel 
usel 
Thi 
pro 
T 
req 
suc! 
iror 
and 
cap 
mac 
the 
the 
desi 
out 
of 
i oe and 
I 
die: 
and 
ing: 
of 
the 
has 
of 
on 
side 
me! 
me} 
inv 
N 
cor 
Stal 
gre 
ee mis 
use 
ser 
iro) 


NOVEMBER 3, 1960 


visited by staff of the department. The number of 
problems discussed with representatives—of 
member-firms and engineering users—at Alve- 
church was 89, compared with 68 for the year 
1958-59. The pressure of work on the department 
has been such that some expansion of the staff has 
been planned for the immediate future. 

While problems received continue to cover all 
aspects of the production and the use of iron cast- 
ings, there has been increasing interest in the pro- 
duction of the higher-strength grey cast irons and 
nodular cast iron. In the latter case there has been 
interest in methods of production, and work is 
also proceeding on the control of nodular structures 
in heavy sections. There have also been several 
requests for investigations into generai foundry 
operation, with particular reference to the use of 
raw materials and the institution and maintenance 
of technical control with the objects of reducing 
the quantity of scrap produced and improving cast- 
ing quality. Such requests are the result of in- 
creased demands from the engineering industry and 
of greater competition within the ironfounding 
industry, and represent a type of enquiry not pre- 
viously received. It has also been possible, follow- 
ing a complaint about casting quality from a large 
user of brake-drum castings, to co-operate with the 
user and several foundries producing the castings. 
This has resulted in the supply of castings of im- 
proved quality with fewer rejects. 

The department has also continued to receive 
requests from users of castings dealing with matters 
such as permissible stresses for different grades of 
iron, the use of cast iron for architectural purposes 
and dies for steel pressings. New equipment 
capable of measuring alternating stresses in moving 
machinery has been used to determine stresses in 
the frame of a rapid-action press and has revealed 
the possibility of a significant improvement in the 
design of the frame. Other work has been carried 
out using this equipment to investigate the causes 
of failure of components in hydraulic equipment 
and diesel engines. 

Investigations are proceeding with the cracking of 
diesel-engine components, hardening of cast iron, 
and the use of explosives for breaking large cast- 
ings. The investigation into the origin and nature 
of slag inclusions has been actively pursued and 
the initial stages are nearing completion. Work 
has also been completed and published on the effects 
of cleaning by various types of shotblasting grits 
on the occurrence of enamel boil defects. A con- 
siderable amount of time has been spent with 
members of the research staff in applying in 
members’ foundries the results of recent research 
investigations on the soundness of castings. 


Members of the department’s staff have served on 
committees dealing with British and international 
standards concerned with malleable, nodular, and 
grey cast iron, and with attempts to raise the per- 
missible temperatures at which cast iron may be 
used with superheated steam. They have also 
served on committees dealing with conditions in 
iron foundries, health hazards ard safety, clean 
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air and foundry coke, as well as technical com- 
mittees of the Institute of British Foundrymen deal- 
ing with various subjects. In connection with 
foundry coke, the staff have co-operated with the 
British Coke Research Association on cupola tests 
dealing with coke size, and the British Coking In- 
dutry Association on tests on the breakdown of 
coke during transit. 


Scottish Laboratories 

The Scottish Laboratories, under Mr. A. N. 
Sumner, have continued to carry out advisory work 
in the Scottish region. The total number of 
enquiries dealt with during the year was 911, of 
which 442 were major foundry problems. The 
resources of the laboratories were fully employed 
during the year. Close contact is maintained with 
the laboratories at headquarters and in several 
instances extensive investigations were carried out 
in the foundries of Scottish members by staff from 
Alvechurch working in collaboration with the 
Scottish Laboratories, so that for specific problems 
it was found possible to deploy a much stronger 
ferce of technical staff than had previously been 
the case. The policy of equipping the Scottish 
Laboratories to deal with a wide range of foundry 
problems has been extremely successful and the 
additional assistance given this year by the Alve- 
church staff will help to strengthen the position of 
the Scottish Laboratories. 

The work of these laboratories is kept under 
review by the Scottish committee. This committee, 
under the chairmanship of Mr. R. R. Taylor, has 
recently been reconstituted to make it fully 
representative of the Scottish ironfounding industry. 
As a new venture, the Scottish committee has 
begun to make periodic reviews of the whole of the 
Association’s work with the aim of arranging for 
the better dissemination of the results within the 
Scottish industry. The committee has decided to 
hold regular meetings to which all Scottish members 
will be invited, and which will be addressed by 
headquarters’ staff on selected topics chosen from 
recent work of the Association. 


Foundry Atmospheres Section 

Satisfactory techniques, based on the use of the 
Hexhlet dust-sampler, have been developed for 
measuring the airborne dust concentration in the 
general atmosphere in iron foundries. An X-ray 
diffraction set has been installed and a suitable pro- 
cedure worked out for measuring the amount of 
quartz present in the dust of respirable size. A 
microphotometer has been converted into a record- 
ing densitometer suitable for use on X-ray powder 
photographs and by its use the speed of analysis 
has been increased. 

Assistance has been given to foundries wishing 
to carry out their own dust surveys and analyses. 
Dust surveys have also been carried out in different 
departments of a number of small foundries in 
order to establish the dust levels prevailing in this 
section of the industry and to indicate where further 
measures of control are required. Preliminary 
experiments have been carried out with a view to 
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reducing the intense iron-oxide fume produced 
when molten cast iron is lanced with oxygen. 

The advisory section has received 160 enquiries, 
80 visits have been paid by the staff, and 30 visits 
have been made by members to Alvechurch. 
Enquiries dealing with external and internal pollu- 
tion have been received in approximately equal 
numbers. The chief source of external pollution 
is the cupola, but internal problems are varied, in- 
cluding, for example, dust from a fettling tool and 
carbon monoxide arising from the granulating of 
cupola slag with water from a wet spark-arrester. 
Photographic studies using special lighting tech- 
niques are made in order to evaluate local exhaust 
ventilation and films enable the operation to be 
studied in greater detail than is otherwise possible. 


Foundry Operations Section 

During the year the staff of the foundry opera- 
tions section has made 55 visits to members’ 
foundries to give advice on production methods 
and foundry layout. These visits, which have been 
made at the request of the foundries concerned, 
have dealt with a wide variety of aspects, ranging 
from scrap analysis to cupola charging and 
foundry layout. While in one or two cases the 
section has been asked to make a general appraisal 
of a foundry’s efficiency, most of the requests 
received have been for information on _ specific 
aspects. Each visit has been supplemented by a 
report and, where necessary, diagrammatic sketches 
embodying the recommendations made have also 
been provided. 


Although the main work of the section is still 
concerned with layout and production methods, 
more and more use is being made of work-study 
methods. It is already quite apparent that 
developments along these lines are appreciated by 
members, and problems have arisen which could 
not have been solved by other means. 


The two aspects which are receiving particular 
attention are memo-motion and work sampling. 
Both of these techniques are being used to examine 
particular problems raised by the industry; the 
section itself is also taking a much longer view for 
the information gained may eventually be welded 
into a composite form of general interest to the 
foundry industry. In this connection, the applica- 
tion of work sampling to the study of crane activi- 
ties is of particular interest. Two studies have 
been made during the year and show the important 
relationship which exists between crane utilization 
and foundry layout. 


The section has now gained considerable experi- 
ence with memo-motion and is fully equipped to 
carry out such methods of analysis. This tech- 
nique is also capable of yielding basic information 
from a long-term point of view. The continued 
study of any particular aspect will eventually 
provide a basis for a comparison between the 
various methods of carrying out the same general 
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task and make it possible to evaluate the 
productivity potential of these various methods. 


Information Department 

The information department suffered a sharp loss 
during the year by the death of its manager, Mr. 
G. R. Woodward, who had been with the Associa- 
tion since 1934, and in charge of the department 
for about 14 years. Mr. Woodward, who had been 
ill for several months, died in February, 1960, 
following an operation. 


General Work and Publications 

The first issue of the BCIRA Journal in its new 
form appeared in mid-January, 1960. It has been 
very well received by the industry and apprecia- 
tively reviewed in the technical press. Mr. M. R. 
Thibault, who joined the department’s staff on 
December 1, 1959, has been appointed Editor of the 
Journal in place of the late Mr. G. R. Woodward. 


Nine external reports, consisting of lectures given 
by members of the staff to outside bodies, or papers 
contributed by them to technical journals, appeared 
during the year and have been made available to 
members. Twenty-two lectures were given to other 
organizations by members of the staff during the 
year, and in addition 31 lectures were provided for 
educational courses. 


A paper by Mr. R. G. Godding and Mr. W. B. 
Parkes on “The Shatter Test Applied to Clay- 
Bonded Sands” was presented at the annual con- 
vention of the American Foundrymen’s Society at 
Philadelphia, in May, 1960. Two papers, “ Some 
Experiments on the Properties of Ferritic Black- 
heart Malleable Cast Iron,” by C. T. Moore, and 
“ Solidification of Cast Iron and the Interpretation 
of Results obtained from Chilled Test Pieces,” by 
H. Morrogh, were contributed to the annual confer- 
ence of the Institute of British Foundrymen at 
Malvern in June, 1960, at which the director, Mr. 
H. Morrogh, also delivered the Edward Williams 
Lecture, with the title “ Research and Industry.” 
Sixty-eight translations of foreign papers were 
offered to members during the year and a further 
27 translations were made for the use of the 
research staff. The Association also contributed 
to special supplements referring to ironfounding in 
outside publications. 


A 500-page data book, “ Physical and Engineer- 
ing Properties of Cast Iron,” by Dr. H. T. Angus, 
deputy director, was published at the end of May, 
1960. It had been in preparation for some time 
and in it there is assembled a wealth of information 
on the behaviour and properties of cast iron in 
relation to its engineering applications. 


Foundry Education 

Nine training courses on sand testing and control 
were held at Alvechurch during the year, with a 
total attendance of 92. In November, 1959, a one- 
day course on the chemical determination of mag- 
nesium was held at the Association’s headquarters. 
A demonstration of methods was followed by a 


(Continued on page 566) 
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Operating Experience with a Lining-less Water-cooled 


Cupola“ 


By M. E. Rollman and D. J. Pusack 


This paper describes the use of a lining-less water-cooled cupola for 
the production of high-strength grey iron for machine-tool castings. 
The reasons for the installation of such a plant were to develop a 
melting practice that would permit a close control over variations in 
metal composition, i.c., of carbon and silicon; to combine the advan- 
tages of basic melting, such as use of low-cost raw materials, production 
of hot, non-oxidized metal, and reduction of metal wastage resulting 
from * down-time ” and inferior starting conditions, and closely control 
the chemistry and thereby the mechanical properties of the metal. 


Description of Furnace 


The furnace melting-section is a mild-steel shell 
l-in. thick, 134-ft. high and rolled into a modified 
cone. Diameters of the various zones are 70-in. in 
the well, 54-in. at the top of the combustion zone 
and 50-in. at the top of the preheating zone, where 
the cone is flanged to the charging section. Ports 
are provided through the shell for the placement of 
six flange-connected, fabricated-copper  water- 
cooled tuyeres, each having an external diameter of 
8-in. and internal diameter of 5-in. The tuyeres 
project downwards into the cupola at 15 deg. for a 
distance of 12 in. The shell of the cupola is extern- 
ally cooled by a curtain of water flowing down the 
cone from the 134-ft. height into a gutter immedi- 
ately below the tuyeres, and two 180-deg. water- 
pipe segments are used to jet the water against the 
shell. A supplementary spray-ring cooling system 
is employed in the well-section, from the upper 
gutter down to the base of the cupola. Cooling 
water for the cupola is recirculated continuously 
at a rate of 220 gall. per min., and heated water 
from the cupola is pumped through an induced- 
draft evaporative cooling-tower at a rate of 350 gall. 
per min. Evaporative losses are approximately 5 
per cent. An automatically-operating safety-valve 
is installed on an alternate water-supply, to provide 
instantaneous flow in the event of pump or power 
failure. The 134-ft. melting section is flanged to 
the original 66-in. dia. charging-door section and 
stack by an expansion joint, packed with asbestos 
rope and protected internally by an overhanging 
nose on the lowest row of heat-resistant cast-iron 
blocks in the charge area. 


Refractory Construction 


A carbon-block lining is installed in the well- 
section of the furnace and two courses of chrome/ 
magnesite 24-in. key bricks sit upon the bottom- 
plate, which has an opening of 48-in. dia. These 
form the base for nine large carbon well-blocks and 
one carbon breast-block, which stand 24-in. high 


* Abstract of paper presented at the 1960 AFS Convention 
Mr. Rollman is foundry superintendent and Mr. Pusak foundry 
metallurgist at the Cincinnati Milling Machine Company, 
Cincinnati, Ohio. 


immediately in front of one row of 9-in. carbon 
arches placed next to the shell. The breast-block 
has a nose which projects 54 in. through the breast 
opening of the shell, a milled slot in the breast- 
block receiving key bricks 21-in. long, which form 
the taphole and are replaceable at weekly intervals. 
The lower key brick is of magnesite and the upper 
of carbon. No refractories are used in the upper 
combustion-zone or preheating zone. Repairs are 
carried out once a week on the carbon block, during 
the week-end shutdown, and carbon-paste patching 
material is used to maintain an internal well-dia- 
meter of 54 in. After “gunning” the dolomite 
refractory above the carbon-paste patching, a 
bottom of moulding-sand is rammed to a depth of 
12 in. The top of this sand is covered with a 2- 
in. layer of high-alumina ramming mixture to retard 
erosion of the bottom and prevent early formation 
of an iron and slag skull in the well. Hot coke— 
burning with natural draft—is charged into the 
cupola imediately after repairs, to dry and glaze 
the refractory patch. Some patching of the breast 
face and cupola launder is required each morning 
prior to tapping out. The cost of refractory 
materials has been drastically reduced, being 5 per 
cent of previous—conventional—practice. Ten 
man/hours of labour are expended in preparing the 
inside of the cupola for a full week’s run. 


Hot-blast System 


The hot-blast installation on the new cupola is 
used as a “tool” for controlling melting, in order 
to attain hot, clean, fast melting. The hot-blast 
equipment is of the vertical finned-tube type is ex- 
ternally fired. Three 29-ft. units in parallel, in- 
stalled between the cupola operating-deck and the 
roof-line, can preheat 4,000 cu. ft. per min. of air 
to 480 deg. C. or 5,000 cu- ft. per min. to 370 deg. 
C., using natural gas or oil for fuel. Heated air 
from the three units is mixed in a bustle-pipe and 
delivered through stainless-steel downcomers to the 
six tuyeres. Flame control is accomplished 
through a thermocouple and a controller system 
acting upon a modulating valve, continuously to 
vary each burner’s output from 800,000 to 1,800,000 
BTU’s per hr. Thermocouple signals from each 
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tube are scanned by one high-limit control at 20- 
sec. intervals to prevent overheating of individual 
units. 

Coke consumption, when using the new instal- 
lation, has decreased 15 per cent. compared with the 
former “ basic ” practice, whilst still achieving high 
metal temperatures. The cost of gas used has 
partly offset this saving, so that a net reduction of 
12 per cent. in melting fuel costs is realized. 
Operating economies have proved to be substantial, 
even after offsetting coke savings with the natural- 
gas cost. The principal advantage obtained from 
the use of preheated blast is to compress and 
restrict the vertical height of the combustion zone, 
and an additional advantage is that the requirements 
for coke fuel are reduced by virtue of the sensible 
heat of the air blast. 

Observation of temperature of the cupola shell 
during melting indicates an intensely hot com- 
bustion zone to a height of only 18 in. above the 
tuyeres. Fundamental considerations in cupola 
practice, such as coke percentage, slag basicity, air 
volume, choice of raw materials, etc., are still vital 
to establish the mean carbon content of the metal 
melted at the desired level, whilst achieving the 
necessary degree of metal fluidity and cleanliness. 
Manipulation of the temperature output of the hot- 
blast burners provides a means of correcting con- 
tinuously any variations in melting conditions. 
Laboratory analyses at half-hourly intervals on 
carbon content are the basis for alterations of blast 
temperature to maintain the desired mean of in- 
dividual carbons within a 0.20 per cent. range. 
With this close control of carbon content, it is 
possible to melt a single base-iron, modify with suit- 
able ladle additions of ferro-silicon and inoculate 
with alkaline-earth silicides, to pour castings of wide 
varying section-size. A unit charge weighing 
2,000 Ib. and containing coke and flux with briquet- 
ted steel-turnings, briquetted cast-iron borings, 
silvery pig-iron, malleable pig-iron, domestic 
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returns and ferro-alloys is used, and charging is 
carried out with cone-bottom skips carried by 
monorail hoist. 


Slag 

After establishing a given make-up of charge, 
coke volume, average air-blast temperature and 
volume in the lining-less cupola, the most useful 
“tool” to bring about a fundamental change of 
mean carbon content is slag control. No con- 
venient, rapid yet precise, method for slag analysis 
(i.e., basicity ratio) is available, but slag fractures 
and colour charts can provide a crude method of 
estimating results on a continuous basis. Changes 
in mixtures of fluxing materials, such as limestone, 
fluorspar, return-slag and silica pebbles, can be 
made during the melt as desired, to produce carbon 
contents of 3 per cent. to over 4 per cent. from the 
same mix with varying degrees of silicon-loss and 
sulphur removal. 


Operating Features 


The new cupola is operated eight to nine melting 
hours per day for five consecutive days per week, 
draining and banking of the furnace being carried 
out after each day’s melt. Repair of well, breast 
and front slagging-spout is done on Saturday. Each 
morning—including Monday—a residue of ignited 
coke is available in the well to initiate combustion 
during bed preparation, the coke bed being burned 
in to a height of 40 to 45 in. Melting rates of 10 
to 11 tons per hr. are realized with the new furnace, 
providing additional productive capacity at peak 
periods with no lengthening of working hours. 
Other advantages to be realized from the new in- 
stallation are: (1) Reduction in refractory cost; (2) 
reduction of labour for cupola maintenance; (3) 
reduction in fuel cost as a result of coke savings; 
(4) reduction in silicon and manganese loss; (5) 
flexibility as a result of utilizing one grade of 
closely-controlled base metal, modified by ladle 
additions, to make castings ranging in weight from a 
few ounces to 18 tons and in sections from } to 6 in. 
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(Continued from page 564) 
film. Members’ representatives present then 
carried out the procedure under the supervision of 
the staff. 


The total number of technical enquiries dealt 
with by the various sections of the Association 
during the last year are: Development department, 
986; Scottish laboratories, 911; research depart- 
ment, 455; foundry atmospheres section, 160; 
foundry operations section, 55; 2,567. 


While a few of these enquiries have not involved 
more than correspondence, most have needed experi- 
mental work, analyses, tests or visits by members 
of staff and some have had the character of major 
investigations carried out on a confidential basis. 
During the last year an attempt has been made to 
visit the foundries of all Grade (B) members. 


The Report is signed by Mr. C. R. Wheeler, 


president; Mr. H. J. V. Williams, chairman of 
Council, and Mr. H. Morrogh, director. 
* * * * * 


During the course of the proceedings at the 
annual meeting of the Association held at the Con- 
naught Rooms, London, on Tuesday of this week, 
Mr. C. R. Wheeler, the president, retired under 
article 24 of the Association, and Mr. Richard 
Miles, B.SC., M.I.MECH.E., was elected president in 
his stead. Making the proposition to this effect, 
Mr. Wheeler expressed his regret that circumstances 
(including his nomination as president next year of 
the British Iron and Steel Federation) precluded his 
continuing as BCIRA president for the full two- 
year period as was the custom. The motion was 
seconded by Mr. H. J. V. Williams. 

Following his adoption by the meeting, Mr. 
Miles on the invitation of Mr. Wheeler took charge 
of the remainder of the proceedings which were 
followed by a members’ luncheon. (A detailed 
report of the meeting will be printed shortly.) 
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Notes from the Branches 
East Midlands 


The October meeting of the East Midlands branch 
of the Institute of British Foundrymen took the form 
of a works visit when a party of about 110 members 
were privileged to inspect the ore-sinter and -prepara- 
tion plant recently laid down by the Stanton Iron 
Works Company, Limited, near Nottingham. The 
visitors were given an extensive tour embracing ali 
phases of ore preparation, from the delivery of iron ores 
by rail to the point of despatch of prepared material 
to the blast-furnaces. 

The visit occupied the period between 3 and 4.30 
p.m. and was followed by tea by invitation of the 
company. Mr. D. W. Beresford, branch president, 
presided and was accompanied by Mr. C. H. Wilson, 
former national president of the Institute, and Mr. 
G. R. Buckley, joint managing director of the Stanton 
Iron Works Company. 

Afterwards, in the works cinema, the retiring branch 
president, Mr. B. N. S. Perry, invested the incoming 
president with the presidential badge. For his presi- 
dential address Mr. Beresford chose the theme of the 
advance of science applied to the foundry industry. 

Following this address, Mr. E. M. Summers gave a 
lecture on the production of foundry pig-iron, dealing 
in particular with production at the Stanton plant, 
in which he problems relating to large- 
scale production of a variety of specifications. 

The meeting was most successful and was adequately 
summed up by Mr. J. Hill, when in proposing the vote 
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of thanks he observed that the paper had collated both 
the afternoon visit concerning ore preparation, and a 
visit two years ago when members had been able to 
inspect the blast-furnace plant and the coke ovens. 


London 


The first meeting of the 1960/61 session of the 
London branch was held September 28, at the Consti- 


tutional Club, Northumberland Avenue, London, 
W.C.2, when about 90 members and visitors were 
present. In the absence of Mr. J. Bain (the outgoing 


president), who was abroad, the chair was taken by 
Mr. F. Arnold Wilson, a past-president of the branch. 
Before the meeting commenced, members were asked 
to stand in silence as a tribute to Mr. Barrington 
Hooper who died recently. Initially, it was reported 
that Mr. A. R. Parkes, secretary, was at that time in 
Zurich and was unable to be present at the meeting; 
his place was ably taken by Mr. T. Wills, the assistant 
secretary, Mr. Wilson welcoming Mr. Wills to the 
meeting in this new capacity. 

Next, the chairman introduced Mr. D. A. C. Hutchi- 
son, the president for the coming session, saying that 
it gave him very much pleasure to present the ribbon 
and badge of office to him. Mr. Hutchison said how 
much he was looking forward to his year of office 
and asked Mr. Wilson to remain in the chair for the 
rest of the evening. 


“Accident or Design” 


With the subject “ Accident or Design—a Story of 
Foundry Planning.” Mr. Hutchison’s _ presidential 


Members of the IBF East Midlands branch at tea following the visit to the ore-preparation plant of 


Stanton Ironworks’ Company, Limited. 


Included at the top table were Mr. C. H. Wilson (IBF past- 


president, third from right), with Mr. C. W. Hicks on his left and Mr. W. L. Beresford (branch president) 


on his right. 


On Mr. Beresford’s right were Mr. G.R. Buckley (managing director of Stanton Ironworks), 


then Mr. G. W. Feathfield (branch senior vice-president). Mr. E. M. Summers, who gave the evening 
lecture, is at the extreme right of the top table. 
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address took the form of a description of his foundry 
from its first establishment, its present set-up, and 
future plans. The basic theme was a comparison 
between an existing foundry (showing its worst faults) 
with a new one (which it was hoped would provide 
a “cure” for the ills). The old and new were shown 
side by side on slides and members were encouraged 
to poke fun at the old and criticize the new. He said 
that when his company took over the present works, 
it had been derelict for 17 years and much work had 
to be done. He then described the new premises 
which are being built, saying that the foundry will 
occupy four acres, and the area of the works under 
cover (including showers, etc.) 24,000 sq. ft. It was 
interesting to note, he said, that the cost of foundry 
buildings was under £2 per sq. ft. Mr. Hutchison next 
dealt with the layout of plant, etc., and said that the 
company aimed to produce 100 tons of finished cast- 
ings per week. 


Discussion 


Before the discussion commenced, there was a break 
for refreshments, at which members were guests of 
the new president. The first speaker in the discussion 
said how much he had enjoyed Mr. Hutchison’s address 
and commented that a great deal of hard work had been 
carried out in the foundry. Another member said he 
was amazed at the output of the lecturer’s present 
foundry considering the difficulties involved. Elaborat- 
ing his earlier remarks, Mr. Hutchison said that the 
foundry was 140-ft. wide, the main bay being served 
by three cranes and the side bays being used for the 
production of small castings. Another speaker com- 
mented on the high production of 150 tons of metal 
per week and felt that the lecturer was achieving the 
almost impossible under the conditions quoted. Further 
questions were asked about crane capacity, and Mr. 
Hutchison explained that it was possible to have 
several cranes of different capacities on one span. 
The cupola had been sited at one end of the foundry, 
so as to permit expansion if and when required; he 
added that he did not foresee any congestion as a 
result of this arrangement. 

A vote of thanks to Mr. Hutchison was given by 
Mr. Frank Hudson, F.1.M., who said he had listened 
to many presidential addresses, but would always 
remember the way this one had been put over, as 
it was both unique and interesting. Mr. A. Talbot 
seconded the vote of thanks and congratulated the 
president on his delivery and said he admired his 
courage and foresight in regard to the new plant which 
was being erected. 

Members were reminded that the branch’s annual 
dinner/dance was to be held on December 9, details 
to be circulated in the near future. Mr. T. Wills 
was appointed as the branch’s new auditor (in place 
of Mr. Barrington Hooper), the appointment to be held 
until the next annual general meeting. Before the 
meeting closed, Mr. G. C. Pierce expressed appreciation 
to Mr. Wilson for the efficient way he had conducted 
the evening’s meeting and thanks were proposed by Mr. 
L. A. S. Harbourne to Mr. Hutchison for the refresh- 
ments he had so generously provided. 


Newcastle-upon- Tyne 
John Surtees Memorial Competition 
Members of the Institute are asked to note that, 
providing sufficient entries are received, the “John 


Surtees Memorial’ Competition will be held by the 
Newcastle-upon-Tyne branch early in 1961. The fund 
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for this purpose was endowed by the late Mr. William 
Mayer of Dumbarton in recognition of the outstanding 
pioneer work connected with dry-sand moulding, and 
the improvements made in moulding methods generally, 
by the late John Surtees. The competition has the 
objective of encouraging the advancement of theoretical 
and practical knowledge amongst moulders and 
patternmakers. 

Senior Class: Open only to members and associate 
members of the Newcastle-upon-Tyne branch of the 
IBF, with not less than 12 months’ membership and 
who have completed before their 21st birthday a 
regular apprenticeship as moulders, coremakers or 
patternmakers, and are engaged in a similar capacity 
or as officials in a foundry at the time of examination. 

Junior Class: Open to apprentice moulders or 
patternmakers who are associates of the Newcastle- 
upon-Tyne branch or, at the discretion of the 
Governors, to apprentice moulders who are not mem- 
bers. (The Governors are exercising their discretion 
in this latter connection, and will accept applications 
from apprentice moulders employed by local foundries 
of which the managements have already been notified.) 

The senior examination will consist of written 
questions and answers upon subjects appropriate to 
moulding, and a practical examination in the art of 
moulding. The junior examination will be mainly on 
work taught at technical classes. 

Subject to the conditions controlling the competi- 
tion, which will be held in the Newcastle area towards 
the end of the 1960/61 session, a bronze medal will be 
awarded to the candidate adjudged to be the winner, 
and other awards in the form of technical books, or 
instruments, will be made within the limits of the 
funds. 

The Governors, who are the president and _past- 
presidents of the Newcastle-upon-Tyne branch, would 
be grateful if each member could give this matter full 
consideration. Those wishing to enter the competi- 
tion should apply for an entry form, as soon as pos- 
sible, from Mr. S. Forster, honorary secretary of the 
branch, at Jarrow Metal Industries, Limited, Western 
Road Works, Jarrow-on-Tyne, Co. Durham. 


AFS Apprentice Competition 


Details of the 1961 contest for apprentices in the 
casting field have been announced by the American 
Foundrymen’s Society. The national winners in five 
divisions—wood- and metal-patternmaking, iron, steel, 
and non-ferrous moulding—will not only receive cash 
prizes of $50 to $100, but also will be awarded trips to 
the AFS Castings Congress and Exposition in San 
Francisco, May 8 to 12,1961, with all expenses paid by 
the AFS. In addititon, certificates will be awarded 
to all 15 national contest winners in the various divi- 
sions, three winners in each division being selected. 
To be eligible, contestants must have been in the cast- 
ings industry not more than four years (for metal 
moulding) or five years (patternmaking), and it is not 
necessary for either the contestant or his company to 
be members of the American Foundrymen’s Society. 
Local contests will precede the national contest, with 
local winners in the various divisions qualifying for 
the final judging. Names and entries of local contest 
winners for national judging must be received at the 
University of Illinois at the Navy Pier, Chicago, not 
later than March 31, 1961. 


THE New Souta WALEs Division of the Institute 
of Australian Foundrymen has formed a new branch 
based on Newcastle. N.S.W. 
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Metallurgy of 13-per-cent. Chromium 


Steel Castings’ 


FOUNDRY TRADE JOURNAL 


SECTION DEVOTED TO THE TECHNOLOGY OF PRODUCING DIMENSIONALLY-ACCURATE CASTINGS 


By J. Beech, B.Met. 


The use of 13-per-cent. chromium steel for castings is becoming 
increasingly popular, for it contains the minimum amount of chro- 
mium to make it stainless, it is hardenable, and it retains its hardness 
on tempering. The production of castings presents certain difficulties 
as evidenced by the enquiries received by the British Steel Castings 
Research Association. This article examines the variables that are to be 
found at all stages of manufacture, and reviews the relevant literature 
in the light of what is known and what is not known. Photomicre- 
graphs prepared in the laboratories of the Association illustrate some 
of the structures encountered in practice. 


Metallurgy 


Examining first the phase relationships in these 
alloys which are given generally by the Fe/C/Cr 
system, one must consider the “ gamma-loop.” 
This is shown in Fig. 1 for the binary Fe-Cr system. 
An impression of this loop as seen from the Fe/C 
side of the ternary is given in Fig. 2, and the 
narrowing of the gamma field with increase in 
chromium, is clearly shown, It is apparent, there- 
fore, that in order to obtain a fully austenitic con- 
dition at the austenitizing temperature, the carbon 
content must be increased with the increase in 
chromium. At the 12 per cent. Cr level the effect 
of carbon on the phases present is illustrated in 
Fig. 3. With low carbon contents the attainment 
of a fully austenitic structure can be difficult if not 
impossible. The above-mentioned diagrams are for 
equilibrium conditions, and so need modification 
when non-equilibrium conditions prevail. Further- 
more, the alloy never consists of just iron, carbon, 
and chromium, nor does the cooling rate conform 
to equilibrium; both these factors influence the 
positions of the phase boundaries. 


First Phase 

Delta ferrite is the first phase which is formed 
on solidification of Fe/Cr alloys containing roughly 
0.1 per cent. C. This undergoes, with falling 
temperature, a transformation to austenite which 
then under suitable cooling conditions transforms 
to martensite. Unfortunately, however, if the com- 
position of the steel is not suitably balanced, and 
during cooling the gamma-loop is not traversed, 
the delta ferrite formed will not transform to 


* Paper presented at second annual conference of the British 
Investment Casters’ Technical Association which was held at 
the Connaught Rooms, London, earlier this year. The Author is 
on the staff of the British Steel Castings Research Association. 

+ Chromium-equivalent per cent. = (Cr+ 2Si + 1.5 Mo 

Ni 15N). 


austenite. Furthermore, on account of segregation, 
the last metal to freeze will be higher in chromium ° 
content and if this composition is outside the loop, 
delta will form and remain. Once formed it is 
virtually impossible to remove, since the diffusion of 
chromium in iron is very slow. 

This constituent is held mainly responsible for 
poor mechanical properties, hence it will be dis- 
cussed in some detail. Delta ferrite can occur, 
firstly, as a result of unbalanced composition, or, 
secondly, as a result of an unfavourable cooling 
rate. Little can be said about the effect of com- 
position since in a complicated alloy the limits of 
the gamma-loop are difficult to visualize. However, 
Rickett’ has developed a formula which allows the 
calculation of a “ chromium-equivalent ”f from the 
composition of steel. This chromium-equivalent is 
plotted against carbon content in Fig. 4, and from 
this diagram the amount of delta ferrite expected 
can be observed. In practice, some nickel is added 
which, since it is an austenite retainer, will make 
easier the attainment of a fully austenitic structure 
at the austenitizing temperature. Perhaps the 
more complex of the two factors previously men- 
tioned is cooling rate. An alloy of a given com- 
position can, under fairly rapid cooling, produce a 
steel either free from delta ferrite, or at least with 
the delta ferrite in a favourable form. The same 
alloy with a slow cooling rate can exhibit delta, 
and this may be in a network form. This is illus- 
trated in a paper by Schinn,’ who deals with 12 
per cent. Cr steels containing Mo, V, and W. He 
reports better ferrite distribution and properties in 
a cast-on test bar than the casting itself. which had 
a greater wall thickness. Guth, in the discussion 
of the same paper, supports this view. It is gener- 
ally recognized, that in castings of large wall thick- 
nesses, the delta ferrite occurs in a network forma- 
tion, whereas in the cast-on test piece, it assumes 
a more globular form. Also in the discussion of 
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Metallurgy of 13-per-cent. Chromium Steel 


Schinn’s paper,” Zerner states that, “ diversely 
alloyed zones often occur in thin-walled castings as 
a result of segregation.” 


Factors Affecting Mechanical Properties 

British and American standard specifications for 
13 per cent. Cr steel castings are summarized in 
Table 1. It will be observed that in only one of 
these specifications is a notched-bar impact test 
required, the minimum value being an Izod of 
20 ft.-lb. (Brandt* gives 10 to 35 ft.-lb. as reason- 
able Charpy V-notch values for 13 per cent. Cr 
cast steel.) Nevertheless, in the internal standards 
of purchasing companies, the impact test is some- 
times specified, and, even if a minimum value is not 
laid down, considerable concern is shown 
when a wide scatter of impact test results is 
obtained. In practice, this is the most frequent 
trouble. Under the following headings are dis- 
cussed some of the possible variables that can 
affect the mechanical properties of these steels. 


Steelmaking and Casting Conditions 

The process by which the steel is made may well 
affect mechanical properties. This aspect, however, 
is not covered in the literature. 

Deoxidation is another variable and is mentioned 
to a limited extent in the literature. Maran* sug- 
gested that neither aluminium, nor titanium, should 
be used as deoxidants, while Maekowa and Yama- 
shita‘ advised the addition of 0.10 to 0.25 per cent. 
Al for increased ductility. It is known that 
aluminimum has an adverse effect on creep strength, 
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Fic. 1.—l/ron/chromium binary system, showing 
the “ gamma-loop.” (After Metals Handbook, 
ASM, Cleveland, 1948 Edition.) 
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but Whittenberger, et al,’ say that in amounts up to 
0.09 per cent. Al can noticeably improve the 
impact strength as can Ti. Thus, it is apparent 
that the precise effects of various deoxidation 
practices are not known. 

Pouring temperature may also have an effect on 
properties since it can influence segregation and 
cooling rate. Maran* advised the use of a high 
pouring temperature, i.e., “ above 1,450 deg. C.” On 


the other hend, Brandt, et al,° studied the effect of 
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silica on fluidity, using a pouring temperature of 
1,600 deg. C. Fig. 6 shows a very coarse structure 
indicating a slow cool with few nucleating centres. 
In the circumstances a high pouring temperature is 
indicated. Figs 7 (a) and 7(b) have been poured at 
more moderate temperatures. 
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Fic. 2.—Graph showing how the addition of 
chromium to an iron/carbon alloy reduces the size 
of the gamma field. (After W. Tofaute, C. Kuttner 
and A. Buttinghaus. Arch. Eisenhuttenwesen, 
1935/36, 9, 5607/17, completed by E. C. Bain, 
Functions of Alloying Elements in Steel, ASM, 
Cleveland, 1939.) 


The formation of oxide films during casting can 
materially affect the soundness and mechanical 
strength of a 13 per cent. Cr steel casting. Attempts 
have been made by Maran’ to eliminate the oxide 
films by pouring in an inert atmosphere (e.g., No»), 
with as little turbulence as possible, and at a rapid 
rate. This can have practical difficulties. How- 
ever castings examined at the Association which 
have been cast in a partial vacuum, have had 
mechanical properties superior to those cast in air. 
Whether or not this was due to oxide films was not 
determined. 


Delta Ferrite 

The disposition of delta ferrite has a far greater 
effect on mechanical properties than the total 
amount present. Schinn’ has clearly shown that 
up to 10 per cent. of delta can be present without 
ill effect on mechanical properties if it is in globular 
form. However, as little as 2 per cent. can be 
deleterious to notched-bar impact properties if it is 
distributed in a network formation. In the opinion 
of Zenner, in the discussion on Schinn’s paper,” 
whether the delta is deleterious to properties or not, 
depends on the cause of its formation. If its 
formation is due to additions of ferrite formers 
(e.g., Mo, V, W), in excess of 5 per cent. it will 
cause a fall in ductility, and he pays no regard to its 
distribution. If, however, it forms due to a 
decrease in carbon content, then it should improve 
ductility. Brandt®* states that up to 10 per cent. 
free ferrite, as determined by the chromium- 
equivalent equation, does not impair ductility. 
Above this amount there are no data. 

Heat treatment cannot materially affect the 
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amount of delta ferrite, but prolonged annealing’ 
can eliminate the continuity of the delta network 
and so improve properties. It is interesting to note 
that Virdis’ was able to associate good properties 
with the attainment of equal hardnesses of the 
ferrite phase, and the matrix. 
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Fic. 3.—Section through the Fe/C/Cr system at 
12 per cent. Cr, showing how the higher carbon 
content allows the easier attainment of a fully- 
austenitic structure. (After H. Zeuner and 
U. Heuber, Giesserei, 1958, 45 (25), December 4.) 


A small amount of well distributed delta can 
have a beneficial effect on properties, in that carbide 
precipitation occurs there (in the delta) in prefer- 
ence to grain boundaries. However, steels with low 
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Fic. 4.—Tentative chart showing compositions of 
nominally 12 per cent. chromium steels that can be 
made entirely austenitic by heating to a suitable 
_— and those that cannot. (After Rickett 
et al. 


Izod values submitted by members to the Associa- 
tion, all contained an appreciable amount of ferrite. 
The steel shown in Fig. 7 (c) apears to have the, 
more or less, ideal structure, and gave a good Izod 
value of 64 ft.-lb. 
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Carbide Chains 

These occur at prior-austenite grain-boundaries, 
and can contribute to poor mechanical properties.” 
They occur during cooling in the mould. and have 
the form as shown in Fig. 7 (d). 


Heat Treatment 

Heat treatment should aim at producing, at the 
austenitizing temperature, a structure as fully 
austenitic as possible, with ali carbides taken into 
solution. Here also delta ferrite can complicate 
matters in that it reduces hardenability’ (see Fig. 5). 
Hence, if delta ferrite is present, precipitation of 
alpha ferrite, during cooling from the austenitizing 
temperature, can occur more easily. If a suitable 
austenitizing temperature of about 1,050 deg. C. is 
used, the delta can be made to coagulate." The 
normal treatment is to austenitize, air cool, and then 
temper. Schinn* used a tempering temperature just 
below A,, in order to give the carbide a larger 
spheroidized appearance. He gives three ways of 
doing this, namely:—(1) Annealing just below A, 
(about 750 deg. C.) for long periods. (2) Cyclic 
annealing around A;. (3) Annealing several times 
for short periods below A;. Thus the procedure 
recommended by Schinn is to soft-anneal, carry out 
the hardening procedure, and then one of the three 
spheroidizing treatments given above. 

Maran, however, used a double hardening treat- 
ment as follows:—(1) Heating to a hardening 
temperature of 950 to 1,050 deg. C. and holding for 
an appropriate time. (2) Rapid cooling in air or oil 
to below 150 deg. C. (3) Heating once more to a 
hardening temperature of 900 to 950 deg. C. for the 
same time as in (1). (4) Rapid cooling in air or oil. 
(5) Tempering at 720 to 750 deg. C., and again rapid 
cooling. 

Lorenc and Bezrouk"’ have studied the influence 
of heat treatment on the tensile strength of 12 to 
14 per cent. Cr. steel. They found that the tensile 
strength was affected by the method of cooling from 
the austenitizing temperature, and the tempering 
temperature. The hardness of the steel was not 
affected by the rate of cooling, though the tensile 
strength increased when the rate of cooling was 
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Fic. 5.—Reduction of hardenability in the presence 
of delta ferrite. 
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Fic. 6.—Coarse structure of a 13-per-cent. Cr steel 
casting submitted to the Association; etched in 
Vilella’s reagent; x 12. 


increased. Brandt’, however, has shown that rate 
of cooling from the gamma-loop did not affect im- 
pact properties. Fremunt and Lorenc'' found that 
impact properties, after water quenching from the 
tempering temperature, were superior to those air 
cooled from the same temperature. Zapffe’’ has 
shown that the temperature, from which it is 
advisable to harden, depends upon the treatment to 
be given afterwards. If the treatment is stress 
relieving, then the higher the hardening tempera- 
ture, the better the Izod value. However, if 
tempering is carried out at about 650 deg. C., then 
the higher the hardening temperature, the lower 
the Izod value. Zapffe attributes this effect to 
retained austenite. Rickett', however, stated that 
he _— no retained austenite in 13 per cent. Cr 
Steel. 


Gas Content 

It would appear that the gas content of the metal 
can affect the mechanical properties. A fourfold 
increase in ductility by melting in vacuum has been 
reported,’ but the reason for this is not clear, since 
the statement is not elucidated. A similar indica- 
tion has been given, in an enquiry submitted to the 
Association, where a_ high-impact value was 
obtained in a steel melted under reduced pressure, 
and a very low one, in an air-melted material. 
There has been no systematic work reported in this 
direction. However, castings made by melting and 
casting vacuum-melted stock, in vacuum, give con- 
sistently high impact values This points to the 
fact that something is removed by the vacuum 
treatment, which would otherwise be deleterious to 
impact properties. Hence, gas content, could be 
an important variable. 
Residual Content 

Vacuum treatment is also capable of removing 
some residual elements. Thus it may be, that either 
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the vacuum melted stock does not contain dele- 
terious residuals, or these residuals are removed by 
the vacuum melting prior to casting. 


Non-metallic Inclusions 

The effect of non-metallic inclusions, on the 
properties of forged 13 per cent. Cr steel, was 
studied by Ono and Saraki.‘* These Authors con- 
cluded that non-metallic inclusions did not affect 
tensile strength, but lowered the Charpy impact 
value and fatigue limit. In the case of castings, it 
is logical to assume that similar considerations apply 
to the formation of Types I, II and III inclusions in 
13 per cent. Cr steels, as in plain carbon steels, 
although no confirmatory work has been carried 
out. 


Modification 


It has been found in certain instances that it is 
desirable to make additions of other elements to 
these steels. For example, Brandt, ef al,’ found, 
that by adding 0.7 per cent Mo and 0.5 to 0.7 per 
cent. Ni and by lowering silicon from 1.0 to 0.5 per 
cent., resistance to brittle failure, at low tempera- 
tures, could be obtained. Brandt* concluded, there- 
fore, that a high-silicon content, and absence of 
molybdenum, were detrimental to notch ductility. 
Nickel itself, had no significant effect, but with 
molybdenum gave a marked improvement. Addi- 
tions of 0.5 to 1.0 per cent. Ni are also said to make 
13 per cent. Cr steels harder.“ The effect of 
alloying additions, when a given section is subjected 
to varying cooling conditions, has also been 
studied.” A slow cooling rate obtained with thick 
sections, together with a high-molybdenum content, 
did not give adverse properties. When the molyb- 
denum content was low, however, the notch 
ductility was lowered. By contrast, Ono and 
Saraki’ have stated, that molybdenum reduced im- 
pact strength in forgings. 

Additions of molybdenum, tungsten and vana- 
dium have been made by Shahinian and Lane,’ to 
improve creep properties of both castings and forg- 
ings. The chromium content was lowered slightly 
to about 11.5 per cent. with increases in molyb- 
denum up to about | per cent., vanadium to | per 
cent. and niobium or titanium to 0.2 per cent. 
In the cast-homogenized state, niobium gave some 
improvement over the unmodified alloy, but the 
best composition was one that contained 1 per 
cent. Mo, 0.7 per cent. V. It is of interest to note, 
that homogenized cast-alloys were slightly stronger 
than the forged alloys, when normalized. Titanium 
gave an appreciable lowering in creep strength. 
Work by Whittenberger, et al,’ has shown, that 
additions of nitride and carbide formers 
(aluminium, titanium and vanadium), improve im- 
pact properties, whilst manganese, nickel, and 
nitrogen, do not improve the strength. Increase in 
ductility has been said to result from the addition 
of 0.1 to 0.25 per cent. Al‘. A purely metallo- 
graphic study of the effect of chromium, carbon, 
and nitrogen, has been made by Faerden using 
thermal-etching techniques.”* 
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Welding 


In order to prevent cracking, as a result of volume 
changes, during and after welding, Schinn’ states, 
that castings should be heated to 450 deg. C. This 
temperature is considerably above the Ms, thus 
the transformation to martensite is prevented, and 
the whole of the weld, and the affected part, of the 
casting can undergo controlled heat-treatment. 
After welding the casting is cooled to 100 deg. C. 
and then tempered at 700 to 750 deg. C. Pilous 
and Jandos'® have a slightly different procedure, 
preheating to 250 to 300 deg. C. and maintaining 
the temperature at 250 deg. C. during welding. 
After welding, large castings are hardened and 
tempered, whilst small castings are tempered at 
750 deg. C., and air cooled. If castings ate annealed 
during welding, their temperature must not be 
allowed to fall below 150 deg. C. The electrode 
used should have the same composition as the cast- 
ing and should be dried at 300 deg. C. for 6-hr. to 
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remove hydrogen, according to Pilous and Jandos™, 
Maekowa and Yamashita‘, however, advise the use 
of 13 per cent. Cr or 10 per cent. Ni/20 per cent, Cr 
electrodes, and D.C. reverse polarity (i.e., electrode 
positive). Pilous and Jandos' also point out that 
small defects in welds can be repaired without pre- 
heating the casting, with stabilized austenitic 
electrodes. 


Corrosion Resistance* 


One of the main reasons for using a 13 per cent. 
Cr alloy is that it has excellent corrosion resistance. 
It is surpassed in this sphere by the 18/8 varieties, 
but contains a minimum amount of chromium for 
corrosion resistance. Under the conditions of an 
industrial atmosphere, the amount of corrosion 
assumes negligible proportions when the chromium 
content exceeds 12 per cent. If heat resistance is 


* This section is a summary of some of Zapffe’s work.'? 


Fic. 7.—Micrographs of 13-per-cent. Cr steel castings showing (a) Medium structure, x12; (b) Fine 
structure, x 12; (c) “Ideal” structure, tempered martensite with a little delta ferrite and precipitated 


carbide, x120, and (d) Carbide chains, 


x720. All sections are etched in Vilella’s reagent. 
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(6) Not mandatory. 


= Normalize and temper. 


(f) Converted from Rockwell B. 


4d. 


harden and temper; N.T. 


= oil harden and temper; H.T. = 
2 per cent offset under load. 


per; O.H.T. 


(d) 0. 


= air harden and tem 


(c) Investment castings. 


(4) A = Anneal; A.H.T. 
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called for, approximately 20 per cent. 
Cr is required, since the 13 per cent. 
Cr variety offers only limited resis. 
tance to oxidation at i,000 deg. C. 

According to Zapffe the factors 
which affect the corrosion resistance 
of these steels are : —(a) the chromium 
content, (b) the atmosphere condi- 
tions, (c) the nickel content, (d) the 
carbon, (e) the molybdenum, (f) the 
silicon and copper contents. 

As already explained, the chromium 
content should exceed 12 per cent. 
for satisfactory corrosion resistance, 
but this is related to the carbon con- 
tent. Chromium may be taken up 
in carbide form, and leave areas de- 
pleted in chromium. The atmospheric 
conditions should be _ oxidizing. 
Molybdenum extends the passivity 
range, as does nickel, whilst silicon 
enhances oxidation resistance. Hence, 
a composition can be used to suit 
the particular requirement with re- 
gard to corrosion resistance. 

Pitting 

A difficulty with the investment 
casting of these steels, is the poor 
surface finish encountered. Pitting, or 
to use a more common terminology, 
“spotted dick ”-defects cause many 
castings to be scrapped. The occur- 
rence of these defects was studied by 
Ludwig”, who said that the inter- 
relationship between the carbon and 
chromium is basic, and that, pro- 
bably, variations in the chemistry 
associated with trace elements could 
be responsible. He observed that a 
run of castings could be free from 
pitting, whilst the next run had to 
be scrapped, on this account. 
Efficient de-waxing and firing of the 
moulds was also studied, as a possible 
cause of the defect. This was not 
found to be effective with 13 per cent. 
Cr steels. Work of a more funda- 
mental nature by Duffen and Jarman™ 
has illustrated that the attack, which 
takes place when the casting is solid, 
may be the result of a liquid-iron 
oxide/silica reaction. The addition 
of chromium, or nickel, to mild steel, 
changes the attack from an overall 
one to the pitting form. The effects 
of other elements on pitting are said 
to be related to the way in which 
they affect the iron-oxide/silica reac- 
tion. By avoiding oxygen (vacuum 
casting) or silica, the trouble may 
be averted. It is necessary to obtain 
a more detailed understanding of 
this phenomenon in order to avoid 
its occurence in air meélts. 
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Summary 

Although some points are still controversial a 
review of the literature permits the following 
observations to be made. The precise effect of 
deoxidation practice on mechanical properties is 
not known. Maran* suggests that a pouring tem- 
perature in excess of 1,450 deg. C. should be used, 
that the pouring speed should be high, and turbu- 
lence low. Delta ferrite has a profound effect on 
mechanical properties, its distribution being of 
primary importance. The presence and distribu- 
tion of delta ferrite are governed by the chemical 
composition and cooling rate. From this point of 
view the higher carbon, and lower chromium con- 
tents combined with a rapid cooling rate are advan- 
tageous. Heat treatment should aim at taking all 
carbide chains into solution, and at coagulating 
the delta ferrite. Whilst certain modifications exist 
it is generally the case that the casting should be 
austenitized as completely as possible (e.g., at 
950 to 1,050 deg. C.), cooled in air, or liquid- 
medium, and be suitably tempered. Vacuum melt- 
ing has been shown to produce material superior 
to that melted in air. This may be due to the 
lower gas content, the absence of oxide films, and 
lower residual content. Certain modifications to 
the composition of this steel have been shown 
beneficial. Molybdenum has apparently a marked 
effect on impact properties. A raising of the 
molybdenum content, and a lowering of the silicon, 
improved impact properties. To improve creep 
Tesistance the chromium may be lowered, and 
molybdenum, tungsten and vanadium added. A 
content of 12 per cent. chromium is the minimum 
for good corrosion resistance, which may be 
improved by the addition of molybdenum, nickel, 
and silicon. 

It is generally agreed that welding should be 
carried out by preheating the casting, although the 
exact preheat temperature was not agreed upon. 
It appears, however, that it should be in the range 
250 to 450 deg. C. Reverse polarity should be 
used with electrodes of the same composition as 
the castings. After welding the castings should be 
te-heat-treated. Pitting is the result of a liquid 
iron oxide/silica reaction. 

A summary of the British and American stan- 
dards for these steels is given in Table 1. 
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Pilous and 


(Discussion of this and other Papers presented at the BICTA 
Conference will be printed shortly.) 


Book Review 


Introduction to Foundry Technology, by D. C. Ekey 
and W. P. Winter. Published by McGraw-Hill 
Publishing Company, Limited, 95, Farringdon 
Street, London, E.C.4; price 54s. 6d. 

This text-book is a good introductory work for the 
engineering student. The illustrations are helpful and, 
bearing in mind that in the initial stages the engineer- 
ing student does not want to be inundated with too 
many details where production of castings is con- 
cerned, the method of tabulating procedures briefly in 
each chapter is to be commended. From the book, a 
good idea of the processes involved in producing cast- 
ings may be gained, and interest is stimulated for 
greater details. 

The illustration of the loose-piece pattern on page 
44 is impracticable, since the loose pieces cannot be 
withdrawn into the cavity resulting from withdrawal 
of the main body of a pattern. This error is repeated 
on page 205 (Fig. P-8e). The pattern colours illustrated 
cn page 49 and described on page 50 may confuse the 
student, owing to differences in American and British 
practice. The cost of the book may be somewhat 
high, but the time that would be saved in gleaning 
similar information from more-advanced textbooks, 
should, in a large measure compensate for this. 

F. H. WAKEHAM. 


Scientists’ Contribution to Mechanical Engineering 

Science and mechanical engineering to-day are 
becoming so closely integrated that the time is near 
when the conception of one without the other will be 
impossible, was the theme of the presidential address 
delivered to the Institution of Mechanical Engineers 
by Professor Owen A. Saunders on October 26. There 
must be new thinking in the field of education by 
universities and technical colleges on the question 
of curricula, said Professor Saunders, and a wider 
choice of subjects, particularly in the second year, 
following a good grounding in the first year, should 
be provided for engineering students. As much fore- 
sight must go into the planning of their future educa- 
tional requirements as practising engineers put into 
their research programmes. At present, in engineer- 
ing education too much attention is paid to specific 
technical requirements—no one. item of which can 
possibly be indispensable—and too little to learning 
to approach problems from first principles and to see- 
ing all their aspects. 


ment 

poor 
Or 
logy, 
nany 
ccur- 
d by 
nter- 

and 

pro- 
istry 
ould 
at a 
‘rom 
1 to 
the 
sible 

not 
cent. 
nda- 
hich 
olid, 
iron 
ition 
teel, 
srall 2 
‘ects 
said 
hich 2 
eac- 
lum 
nay 
tain 

of 
roid 


576 FOUNDRY TRADE JOURNAL 


Transformer Tanks 


At the request of one of their customers—Lon- 
don Transformer Products, Bridgend, Glam.— 
Dialoy, Limited, Colchester Avenue, Cardiff, under- 
took a review of the design of their customer's 
steel tanks, used in the manufacture of 5, 10, and 
15 kva. transformers. Preliminary estimates 
indicated that such a tank could be produced 
competitively as an aluminium-alloy gravity-die- 
casting, and in co-operation with the transformer 
firm, Dialoy proceeded to redesign the 15-kva. 
tank so that it could be produced in the foundry. 


Procedure 


Two dies were produced—one for the cover 
and one for the main body or tank. In view of 
the casting section-thickness (4% in.), and the 
necessity of reducing the weight as much as 
possible, aluminium alloy LM6M_ was _ chosen. 
Another reason for using this alloy was on account 
of its good castability, pressure-tightness and cor- 
rosion resistance. Spheroidal-graphite iron was 
selected in the fully-annealed condition for making 
the die-blocks, this being considered the most 
suitable material when subjected to high thermal 
and mechanical shock at elevated temperatures. 
The total weight of the main die-blocks, cores and 
base, was approximately 2 tons, The die assembly 
consisted of four rack-and-pinion operated die- 
blocks and three split cores which were hoisted 


Fic. 1.—Finished transformer tank and cover 
castings, die-cast in LM6M aluminium alloy by 
Dialoy, Limited (tank weight 404 lb. as fettled). 
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in Aluminium Alloy 


vertically, using an electrically-operated pulley- 
block. 


Castings Production 


Specially-shaped burners were made to assist in 
preheating the dies prior to operation. A team 
of four men was employed in producing the cast- 


Fic. 2.-—Die-cast tank and cover as assembled into 
the complete transformer unit. Note the cast-on 
cooling-fins. 


ing, which was poured from two sides through 
angled ingates. The tank weighed 60 lb. in the 
as-cast condition and 404 Ib. when fettled. The 
cast cover of the transformer tank was produced 
from an ordinary two-part die, ‘s.-g. iron again 
being used in the manufacture of the die-blocks. 

After fettling and machining, the castings were 
pressure-tested in water up to 10 Ib. per sq. in. 
As a feature of design, it will be noticed from 
the illustrations that vertical fins were cast on the 
front of the tank to assist in dissipating the heat 
which is built up in the oil during the transformer’s 
operation. The die was so constructed as to allow 
of the removal of the split cores forming these, 
so that tanks could be produced from the same 
plant both with and without the fins as required. 


TENDERS for India’s first atomic power-station to 
be built at Tarapur, some 62 miles north of Bombay, 
are being invited from all over the world. The 
Station will produce about 300,000 kw. and will 
consist of two nuclear reactors of equal capacity. 


Sil 
Inc 
wil 
or 
Th 
pl 
ap| 
ver 
pr 
of 
4 \ fol 
: Re 
i 
co! 
shi 
Pe 
tes 
7 Cc 
an 
the 
Ne 
wa 
ge ha 
sal 
, & 
ais sid 


1960 


dulley- 


sist in 
team 
> cast- 


NOVEMBER 3, 1960 


Equipment and Supplies 


Silica Sand 

As a result of an application for an “A” licence to 
operate goods road vehicles, it is learned that Muldron 
Industries Sands, Limited, of Muldron, near Falkirk, 
will shortly commence work on a major project to 
produce silica sand for foundry and other industrial 
uses. At the Licensing Court in Edinburgh, Mr. 
Thomas Aitken, for the firm, gave evidence that the 
plant would operate on a comprehensive basis, crush- 
ing, screening, washing and processing sand, and that 
approximately £100,000 had been invested in the 
venture. About 1,000 acres had been prospected and 
promised production for a very considerable period 
of years. The output would consist of high-quality 
silica sands, 99 per cent. pure after washing. The 
potential output was 1,000 tons per week at the start 
of the venture, working up to a maximum of 1,000 
tons per day. The transport would be required to 
carry sand to the railhead and direct to users, mainly 
foundries, glassworks, etc. At the hearing, Mr. W. 
Robertson, of West of Scotland Refractories, Limited, 
of Glasgow, said that his firm would undertake the 
selling and distribution of the output. The Licensing 
Authority granted three vehicles to allow work to 
commence and indicated that further application 
should be made in the event of those being inadequate. 


Permeability Meter 

For reducing the time required to run a permeability 
test on foundry moulding sands, Harry W. Dietert 
Company, Detroit 4, Michigan, USA, has developed, 
and placed on the market a new electric “Permmeter.” 
A feature claimed for the unit (Fig. 1), is the fact that 
the use of mercury and water have been eliminated. 
The new instrument employs the orifice method, in 
conjunction with a sensitive 5-in. dia. pressure-gauge 
— in permeability units. An easy-to-adjust 
igh-speed fan is used to maintain the required 10-cm. 
water pressure. (Ridsdale & Company, Limited, New- 
ham Hall, Middlesbrough, are UK agents for Dietert 
sand-testing equipment.) 
Fic. 1.—‘ Electric Permmeter” produced by the 
Harry W. Dietert Company for sand testing: 
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Charting System 

Movigraph—a visual charting system useful for 
comparison of turnover details—is a product of 
Adapta Charts, Limited, 129, Hammersmith Road, 
London, W.14. The layout for the chart consists of 
a series of perforated panels, divided into 15 sections 
each of which represents a graph for a certain pro- 
duct. Down the left-hand side of each graph is a 
scale in units and along the bottom runs the date 
scale in months. Numerical scales differ according 
to the turnover for various products. Within each 
section a graph is plotted by using pegs and graph lines 
formed by lengths of elasticated cord. By this means, 
for example, the current year’s turnover can be re- 
corded month by month, and then in another colour 
a further graph may be plotted showing the previous 
year’s figures. Production rates at certain periods 
are indicated by the insertion of small bars on each 
panel. 


Data-handling System: Hagan Controls, Limited, 
14, Grosvenor Place, London, S.W.1—a member of 
the Plessey group of companies—have introduced to 
this country the Kybernetes data-handling system to 
meet a growing demand for a versatile, high-accuracy 
digital data recorder of high input capacity. The 
system is said to be particularly suitable for on-line 
monitoring of complex automated plant and industrial 
processes. 


Mobile Crane: Chamberlain Plant, Limited, of 
Crown Works, Southbury Road, Enfield (Middx), 
announce the introduction of a new Staffa mobile 
crane which will ultimately replace the original Staffa 
Three and Staffa Four cranes. The new crane with 
its hydraulic luffing gear is not only able to luff under 
load, but is now fitted with a double acting ram to 
speed up this operation. 


Pyrometers. Industrial Instrument Services Com- 
pany, pyrometer instrument manufacturers and sup- 
pliers, of Elkington Street, Aston, Birmingham, 6, are 
appointed British agents for sales and technical service 
(including repairs to pyrometers) of the Wheelco Instru- 
ment Division of the Barber-Colman Company, USA. 
The firm has recently moved to larger premises at the 
address quoted. 


Loaders. Three new additions to the Muir-Hill 
range of hydraulic loaders are announced by E. Boy- 
dell & Company, Limited, Old Trafford, Manchester. 
Known as models RD2, FD2, and FD4, the machines 
share a number of advanced design features including 
50 deg. roll-back bucket action combined with a pry- 
out force of 7,400 lb. for faster operation, bigger loads 
and reduced wear and tear. 


Selling Rights. Phoenix Rubber Company, Limited, 
of Slough, Bucks, has concluded an agreement with 
Gesellschaft fur Technischen Fortschritt (GETEFO), 
of Koblenz, Germany, to manufacture and sell the 
latter company’s anti-vibration, anti-noise, rubber-to- 
metal bonded components in this country. Manufac- 
ture has already started in the specially formed 
GETEFO division of the Phoenix works in Slough. 


Sales Representation: Barrow Ironworks, Limited, 
announce that as from November 1, they will be 
represented throughout the Birmingham area and the 
South of England by Leopold Lazarus, Limited, of 
London and Birmingham, for the sale of hematite and 
semi-phosphorus pig-irons. 
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Personal 


Mr. W. R. Dawson has been re-elected a director 
of Fairbairn Lawson Combe Barbour, Limited, textile- 
machinery makers, Wellington Foundry, Leeds. 

Mr. G. W. ASHTON, general works manager, and 
Mr. J. Exviort, secretary and chief accountant, have 
been appointed directors of Firth-Vickers Stainless 
Steels, Limited, Sheffield. 

Sir Harotp GILLetr has been appointed an addi- 
tional director of the Barrow Hematite Steel Com- 
pany, Limited. Sir Harold is chairman of Arusha 
Industries, Limited, the parent company. 

Mr. H. L. BARMAN, a special executive of Rolls- 
Royce, Limited, and a director of Rolls-Royce & 
Associates, Limited, has been appointed chairman of 
the Derby section of the Institution of Production 
Engineers. 

Mr. P. C. HartLey has been appointed representa- 
tive in the West Riding of Yorkshire for Ideal Boilers 
& Radiators, Limited, Perth Street, Hull, in succession 
to Mr. R. J. WinHOLT, who retired at the end of 
last month. 

Mr. M. V. A. SmitH has been appointed full-time 
technical representative in the Bristol and south 
western region for P.I. Castings (Altrincham), Limited. 
The company report that to meet present demands, 
production facilities are being expanded. 

Mr. C. E. Passmore (31) has been appointed field 
sales manager for the Midland region of Griffin & 
George (Sales), Limited, a member of the Griffin & 
George group of companies. He will be centred at 
the Midland regional headquarters at Frederick Street, 
Birmingham. 

Mr. STANLEY BROWN has been appointed secretary 
of the British Oil Burner Manufacturers’ Association 
in place of Mr. A. R. B. Hore who relinquished the 
position on October 31. Mr. Hore is undertaking 
additional duties in the London Chamber of Com- 
merce of which he is a deputy secretary. 

Sir Roy Dosson, managing director of the Hawker 
Siddeley group, has been appointed a director and 
chairman of Blackburn Aircraft, Limited. Sir Roy 
succeeds Mr. A. F. JopLina, a director of Hawker 
Siddeley, who now becomes deputy chairman of 
Blackburn Aircraft. Hawker Siddeley merged with 
Blackburn Aircraft last May. 

Chief glassblower of the National Chemical Labora- 
tory. Mr. C. G. ANDREws, who was recently awarded 
the B.E.M., has now received the medal at the hands 
of Lord Hailsham, Minister for Science. Mr. Andrews 
has occupied his present position for 13 years—his 
craft calling for ingenuity and precision and one on 
which the research chemist is greatly dependent. 

Thomas Smith & Sons (Rodley), Limited, crane and 
excavator manufacturers, have appointed the following 
staff executives as local directors of the company:— 
Mr. G. Cocksurn, Mr. J. D. Hatt, Mr. J. H. Jinks, 
Mr. J. F. Simpson, Mr. J. T. Upex, Mr. H. Woop. In 
addition, Mr. J. F. Simpson has been appointed chief 
engineer. 

Mr. Crype B. JENNI, director of research and chief 
metallurgist at the Eddystone, Pa., plant of the General 
Steel Castings Corporation is to deliver the exchange 
lecture from the Steel Founders’ Society to the British 
Steel Castings Research Association at a conference to 
be held in Harrogate on October 20. The subject of his 
lecture will be “ Technical Control in Steel Foundries 
in North America.” 

Mr. N. J. FULLER has been appointed assistant sales 
manager of Goodyear Pumps, Limited, 44 Brook Street, 
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London, W.1, a company in the Holman group. Thirty- 
year-old, Mr. Fuller joined the company on the sales 
side in January, 1959, from Megator Pumps & Com- 
pressors, Limited. Mr. J. C. Rem, who joined Good- 
year’s from Holman Brothers in 1958, has been 
appointed representative in Scotland. He will operate 
from 20-26 Ashton Lane, Glasgow, W.2. 

Mr. ALFRED GODBEHEARE, general works manager 
at Jessop Saville, Limited, Sheffield, for the past two 
years, has taken up the post of technical representa- 
tive for Foundry Services, Limited, of London. In 
his new post he will be concerned with the intro- 
duction of modern techniques in the melting shops of 
steel plants in different parts of the world. Mr. 
Godbeheare who had been with Jessop Saville for 
10 years received presentations from directors and staff 
in recognition of his services. 


Samuel Osborn & Company, Limited, Sheffield, 
announce that Mr. A. HuTCHINSON, Mr. R. F. Horton, 
and Mr. I. G. Bucnan have been appointed to the board 
of the company. Mr. J. WiLtiaMs and Mr. V. P. 
Gites have been appointed local directors and Mr. 
F. May has been appointed chairman of the sub- 
sidiary board. Mr. R. THOMPSON is appointed to the 
board of Burys & Company, Limited, Mr. A. C. 
DENNIS to the board of Osborn Foundry & Engineer- 
ing Company, Limited, and Mr. F. A. Kirk to the 
board of Titanic Steel Company, Limited. 

Mr. D. J. ROBERTSON, senior lecturer in Political 
Economy in the University of Glasgow for the past 
three years, has been appointed Montague Burton 
Professor of Industrial Relations in the Department of 
Economics and Commerce, at the University of Leeds. 
He graduated at the University of Glasgow in 1949 
with first class honours in Political Economy with 
Political Science. He was assistant research officer at 
the Institute of Statistics in the University of Oxford 
for a short time, and has been a lecturer in the depart- 
ment of Social and Economic Research, and in 
Political Economy at Glasgow University. 


Sir Davip Ecctes, Minister of Education, was 
presented with a scroll of Honorary Fellowship of the 
British Institute of Management at a luncheon of the 
Council and Fellows in London on Wednesday, Octo- 
ber 19. Lord BarLLiou, president of BIM and of the 
Dunlop Rubber Company, Limited, and Dr. Haro_p 
WHITEHEAD, director of Jenson & Nicholson Group, 
Limited, also received scrolls, the presentations having 
been made by Mr. H. P. BarKER, newly-elected chair- 
man of the Institute. It was also the occasion of the 
presentation to Mr. JOHN RYAN, vice-chairman of the 
Institute and of the Metal Box Company, Limited, of 
the scroll of the Gold Medal of the International Com- 
mittee for Scientific Management, (CIOS) for his 
outstanding work in international management. 


Obituary 

Mr. Epwarp ERNEST MAWLE, managing director of 
the Meadow Foundry Company, Limited, Mansfield, 
from 1908 to 1954, has died at the age of 90. He 
retired from the board of directors in 1958. 

Mr. C. F. Jackson, a director of Lancashire Dynamo 
and Crypto, Limited, and general manager of its 
Willesden factory, has died at the age of 56. Mr. 
Jackson, who served his apprenticeship with the Cox 
Cavendish Electrical Company, Limited, joined Cryp- 
ton Eauipment, Limited. in 1936, and Lancashire 
Dynamo & Crypto, Limited (companies now in_ the 
Metal Industries Grouv) in 1941. He was Liberal 
candidate for Wembley South at the 1950 general 
election and was also a JP. 
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NOVEMBER 3, 1960 


News in Brief 


ALLIED IRONFOUNDERS’ NEWS AND _ INFORMATION 
SERVICE is now being operated by Greenlys Public- 
Relations, Limited, Commonwealth House, 1-19, 


New Oxford Street, London, W.C.1. 


ROTHERHAM EDUCATION COMMITTEE have agreed to 
sell to Steel, Peech & Tozer, Rotherham, the former 
Templeborough school. The premises, originally a 
primary school, have recently been used for further 
education purposes, but with the completion of the 
£600,000 extensions to Rotherham Technical College, 
they are no longer needed for this purpose. 


JosePH Lucas, LIMITED, announce that Lucas Indus- 
trial Equipment, Limited, is the new title of the com- 
pany within the Lucas organization formerly known 
as Joseph Lucas (Hydraulic & Combustion Equip- 
ment). Limited. and that the name of Joseph Lucas 
(Gas Turbine Equipment), Limited, has been changed 
to Lucas Gas Turbine Equipment, Limited. 


FOLLOWING NEGOTIATIONS by Sir Peter Roberts, Bt., 
chairman of Wellman Smith Owen Engineering Cor- 
poration, Limited, on his recent visit to Diisseldorf, an 
agreement has been signed between Schloemann Aktien- 
gesellschaft and Wellman Smith Owen for collabora- 
tion in building rolling mills, hot and cold, ferrous 
and non-ferrous, for the United Kingdom and the 
Commonwealth. 

FIvE OF RUSSIA’S LEADING WELDING EXPERTS re- 
cently visited the sales and technical service department 
of the British Oxygen Company, Limited, at Crickle- 
wood, London. The nation-wide tour of industrial 
plants made by the Russia group, was sponsored by 
the British Electrical and Allied Manufacturers’ Asso- 
ciation, and was in reciprocation of a similar visit to 
Russia by a UK group earlier this year. 


EIGHTY-FIVE MEMBERS of the Midland Junior Gas 
Association, led by the president, Mr. R. W. Nelson, 
visited Stanton Ironworks Company, Limited, near 
Nottingham, on Thursday last. The party saw a film 
depicting the manufacture of spun iron pipes, and 
afterwards toured the company’s Erewash foundry and 
one of the blast furnace plants. Two of the com- 
pany’s spun-iron pipe plants were also visited. 


A NEW CENTRAL EXPORT ORGANIZATION—Massey- 
Ferguson (Export), Limited, has been set up by Massey- 
Ferguson, Limited, to co-ordinate export activities of 
the company. Mr. W. W. Mawhinney, who is also 
vice-president of the parent company, will be managing 
director, and the staff will include Mr. W. Reed-Lewis, 
director marketing, and Mr. P. A. V. Spencer. director 
sales. The staff will be based in the United Kingdom, 
at Coventry. 

FREDRK. JUKES, LIMITED, Royston Works, Garth 
Road, Lower Morden, Surrey, has been granted the 
sole licence throughout the world for the design, 
manufacture and sales of Pontifex dust and fume 
control equipment which is entirely British in design 
of fabrication. Mr. C. A. Bainbridge and Mr. F. C. 
Caplin, who invented and developed the equipment 
for Pontifex, have been appointed to the board of 
the company. 

A 30-FT. COLUMN OF GRAPHITE measuring 12 by 
14 in. on the sides, and weighing 1 ton 12 cwt., manu- 
factured by National Carbon Company, a division of 
Union Carbide Corporation, New York, USA, is said 
te be the largest single-piece of graphite for its cross- 
section ever made. Production of the graphite required 
special manufacturing techniques, and new clamps had 
to be made to handle the piece during the various 
Processing stages. 
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FILM sHoTts taken in the works of English Steel 
Corporation, Limited, Sheffield, by a film unit from 
Canada TV are to be included in an hour-long feature 
programme, “Life in Britain,” to be shown over the 
Canadian network. Shots were taken of head roller, 
Bill Hart, at work in the Corporation’s plate mill. 
Scenes were also filmed at Firth Park Workingmen’s 
Club, Sheffield; the unit is returning to Sheffield later 
to take some outdoor scenes. 


STEEL output of the United Steel Companies, 
Limited, reached a new record of 3,284,170 tons during 
the financial year ended September 30, 1960 (53 
weeks), which exceeded the previous year’s output 
(52 weeks) by 687,298 tons—an increase of about 
27 per cent. Pig-iron production by the group also 
reached a new high level of 2,008,094 tons, compared 
with 1,757,413 tons in 1958-59, and new records were 
also established for iron-ore and coke production. 


TALKS ARE BEING HELD between the management of 
Carntyne Steel Castings, Limited, Renfrew, and the 
United Patternmakers’ Association on the company’s 
refusal to accept termination notices on behalf of 
12 patternmakers in the works. The patternmakers 
had asked for an increase in their bonus conditions. 
After a week-end meeting their shop steward lodged 
a notice that the 12 men were ending their employ- 
ment. The management refused to accept this on the 
grounds that it is not an individual motion but an 
industrial dispute. 


STANTON IRONWORKS COMPANY, LIMITED, near Not- 
tingham, has secured an order valued at approximately 
£270,000 for the supply of 10.8 miles of 30- and 36-in. 
dia. prestressed concrete pressure-pipes required for the 
Sharpness Abstraction Scheme of the Bristol Water- 
works Company. The scheme will make it possible 
to meet a substantial demand for water by Imperial 
Chemical Industries, Limited, for their new Severn- 
side Works. The order is for pipes for the first 
section of a trunk main 17-miles long from Purton 
to the ICI Severnside site. 


AN EXHIBITION OF RARE HISTORIC BOOKS—the fourth 
in the series organized by the Science Museum, London, 
S.W.7—is to be held at the Museum from Novem- 
ber 15 to December 31. Of particular interest is a 
collection of books owned by Mr. Robert Annan which 
deal with mining, assaying and metallurgy mining law 
and mineralogy. The oldest work on exhibition will 
be “De Mineralibus” by Albertus Magnus (written 
about 1260) in the version printed at Padua about 1476 
and later in Venice in 1495. The Science Museum is 
open daily from 10 a.m. to 6 p.m., and on Sundays 
from 2.30 p.m. to 6 p.m. 


ONE OF THE YOUNGEST COUNCILLORS in local admini- 
stration. Mr. Ernest Bond, J.P., spoke at the October 
meeting of the Non-Ferrous Club on “ The Birmingham 
City Council,” which, he said, was probably the largest 
single local administration organization in the world. 
He spoke of the difficulty of creating a feeling of 
participation in local affairs by the individual citizen, 
and in referring to the impersonality of the bureau- 
cratic machine, said it was necessary “to find a way to 
make the bureaucrat feel accountable.” A collection 
taken during the luncheon on behalf of the Bridgehead 
Association yielded just over £8. 


AUSTRALIA’S NEWEST HARBOUR, the man-made inner 
harbour at Port Kembla, 60 miles south of Sydney, is 
nearly completed and will be open to shipping at the 
end of November. It has cost £A5,500,000,, and will 
serve the rapidly growing iron and steel works of the 
Wollongong-Kembla district. The State Minister for 
Public Works said that the Port Kembla steelworks 
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had the biggest steel output in Australia, producing 
over 2,000,000 tons of steel ingots per year. The annual 
volume of cargo handled at Port Kembla had trebled 
in the past decade, reaching a record figure of over 
5,000,000 tons in the year ending June 30. 


GEORGE COHEN AUSTRALIA SCRAP COMPANY PROPRIE- 
TARY, LimiTED, has been registered in Melbourne with 
a nominal capital of £A1,000,000. The new company 
will be jointly owned by the George Cohen 600 Group, 
Limited, of London, and Tubemakers of Australia, 
Limited, and among its principal objects will be the 
buying, processing and selling of all kinds of metal 
scrap. Tubemakers of Australia, Limited, is owned 
jointly by Stewarts and Lloyds, Limited, the Broken 
Hill Proprietary Company, Limited, and Tube Invest- 
ments. Limited. First directors of the new company 
are Mr. P. W. A. Wood and Mr. R. Gibb. 


A TWO-DAY CONFERENCE on “ Purchasing” is to 
be held by the British Institute of Management, in 
collaboration with the Purchasing Officers’ Association, 
at the Connaught Rooms, Great Queen Street, London, 
W.C.2, on November 10 and 11. Papers to be pre- 
sented will cover such subjects as “ The Purchasing 
Function”; “Selection and Training of Purchasing 
Personnel”; “ Stores Control”; “* New Developments 
in Purchasing”: “Purchasing in a Rapidly-expanding 
Firm”; the “Effect of Buying on Selling”: and 
“Supply in the Royal Air Force.” Full details may 
be obtained from the British Institute of Manage- 
ment, 80, Fetter Lane, London, E.C.4. 


THe Councit of the University of Leeds last 
month acknowledged the following gifts:—£4,000 a 
year for 10 years from ACC (Brotherton), Limited, for 
lectureships in chemical engineering and chemistry ; 
£100 from an anonymous donor for the Brodetsky 
Memorial Lecture; £12,486 for the Department of 
Physics from the Department of Scientific and Indus- 
trial Research towards the cost of experiments on large 
cosmic-ray showers; £7,000 over three years for an 
investigation of the electronic properties of metals and 
alloys ; £7,000 for a nitrogen storage-tank and liquid 
helium; £2 from Dr. R. F. Youell towards the 
Physics prize fund, and £6,000 for the Department of 
Inorganic and Structural Chemistry from the Depart- 
ment of Scientific and Industrial Research to purchase 
a linear diffractometer. 


Mr. E. R. WiLuAMs, British Railways traffic manager 
in Sheffield, told a meeting of the British Institute 
of Management in Sheffield on October 12 that a 
£10,000,000 railway modernization plan, now under 
consideration by the Government, would make Sheffield 
the freight centre of the North of England. It was 
expected permission would be granted for work to 
Start next year: it would be completed in about three 
years. The four goods yards of The Wicker, Bridge- 
houses, Queens Road, and Wharf Street would close 
and traffic would be concentrated on 28 acres of a 
new depot at Grimesthorpe. There would be a big 
marshalling yard between Treeton and West Tinsley; 
a diesel-maintenance depot near Treeton; and a 
carriage and wagon maintenance depot at Woodhouse. 
British Railways estimate a saving of £1,000,000 in 
running costs. 


_ THE INDONESIAN GOVERNMENT is planning the estab- 
lishment of a steelworks in Kalimantan with an annual 
capacity of 250,000 tons. It will be financed by part 
of the $250,000,000 Soviet credit to Indonesia, and will 
be in addition to the planned resmelting project at 
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Tjilegon, West Java, which will have a capacity of 
100,000 tons. Up to now, Indonesia has been import- 
ing between 300,000 tons and 400,000 tons of steel per 
annum—a figure which is expected to rise considerably 
with the start of the eight-year overall development 
plan in 1961. Surveys and laboratory tests made for 
the Indonesian Government by a West German engi- 
neering company have proved that the prospects for 
the steel industry are favourable. Some of the sub- 
stantial iron-ore deposits found in Lampung (South 
Sumatra), Djampang Kulon (West Java) and Kali- 
mantan, are ready to be exploited immediately. 


SPEAKING IN BIRMINGHAM, Mr. L. N. Bowley, chair- 
man of the Birmingham area committee of the National 
Union of Manufacturers, said that under redevelop- 
ment plans in Birmingham about 1,500 firms and their 
subsidiaries would be displaced and although some 
industries could be resited within the city, others would 
have to go te new towns or to overspill areas. Despite 
fears of a general recession in industry, there was not 
likely to be any adverse effect on Birmingham indus- 
tries which planned to leave the city because of re- 
development. Mr. Bowley welcomed a_ deputation 
from Weston-super-Mare which was visiting Birming- 
ham to discuss the re-location of industry in Weston 
and to negotiate with interested firms. Ald. W. T. 
Bowen, chairman of the Birmingham Overspill Com- 
mittee, said that it was a source of worry that there 
was so much dependence in Birmingham on the car 
industry. 


SAMUEL OSBORN & COMPANY, LIMITED, Sheffield, have 
announced a pensions plan for its 2,000 male 
employees. The employees over 21 will pay 2s. 6d. 
a week, which with the firm’s contribution, will pro- 
vide a pension at 65 of £3 for each year of service 
from the start of the scheme next April. There will 
also be a £500 life insurance cover in the event of 
death during service between 21 and 65. If the scheme 
is accepted the firm intends to opt out of the State 
pension scheme. Pensions benefits under the firm’s 
present non-contributory scheme will be preserved for 
employees. This scheme, which will be replaced by 
the new plan, has provided 25s. for each year’s ser- 
vice. The 120 women employed in the firm’s Sheffield 
factories will be contracted into the State scheme, but 
the firm’s non-contributory scheme will also be kept 
in existence for them. Consideration is still being 
given to staff schemes. 


Mr. ERNEST BARRETT, chairman of the Yorkshire 
region of the Engineering Industries Association, opened 
a one-day exhibition of members’ products at the 
Queen’s Hotel, Leeds, on October 17. There were 60 
stands displaying products ranging from machine tools 
to briquetting plant. It was-the first such exhibition 
held by an Engineering Industries’ Association region 
outside the region. At the annual luncheon of the 
Region Mr. Arthur Tiley, M.p. for Bradford West, said 
that if the Government was sincere about its appeal 
for more exports, it should remove some of the 
“dreadful little pin-pricks” with which business men 
returning from trips abroad are assailed. He asked 
.“Is anything more monstrous than for the Income 
Tax people to approach business men who have com- 
pleted a long trip abroad, suggesting that they must 
forgo some of their living expenses in this country 
for the duration of the trip?” Mr. Tiley had just 
returned from Japan, and he said that the Japanese 
were clever at copying UK methods. He instanced wool 
textiles. He had seen lengths of wool cloth produced 
in Japan but with English wording on the selvedge- 
wording which the Bradford industry used. 
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IVE Russian Exchange Visit 


To reciprocate hospitality received by delegates 
when in Russia in August this year, the Institute of 
Vitreous Enamellers has been entertaining in this 
country a party of enamellers from Russia. The 
Russians arrived in this country on Friday, October 21, 
and spent their first weekend sightseeing in London. 
Since then they have been to the Midlands for works 
visits to Ferro Enamels, Limited; Cannon Industries, 
Limited; J. A. Jordan & Sons, Limited; the British 
Cast Iron Research Association; Parkinson Gowan, 
Limited, and Leisure Kitchen Equipment, Limited. 

On Tuesday of this week the delegates and IVE 
members returned to London for works visits to R. & A. 
Main, Limited, and Main Enamel Manufacturing Com- 
pany, Limited. They went to the central research 
laboratories of Richard Thomas & Baldwins, Limited, 
yesterday (Wednesday) and today the party is visiting 
the British Bath Company, Limited. Tomorrow, after 
a “free” morning, a technical discussion will be held 
at John Adam House, and this will be followed by a 
farewell party. The Russians return to Moscow on 
Saturday. 

In honour of their Russian guests, each of the firms 
visited arranged various social events, such as cocktail 
parties, “at homes,” dinners, etc.; and arrangements 
also included an evening at the Memorial Theatre, 
Stratford on Avon; a West Bromwich Albion v. Aston 
Villa football match; and the “Ceremony of the Keys” 
at the Tower of London. 


JIC Banquet 


By courtesy of the Rt. Hon. the Lord Mayor and 
the Corporation of London, the Joint Iron Council was 
privileged to hold its annual banquet in the Guild 
Hall on Tuesday of this week. Over 700 members 
and guests attended, the principal guests being H.R.H. 
the Duke of Edinburgh, the Lord Mayor (Sir Edmund 
Stockdale), and the Minister of Power, the Rt. Hon. 
Richard Wood, M.P. The occasion was used to 
present the following to Prince Philip: His Excellency 
E. N. van Kleffens of the High Authority of ECSC; 
Mr. N. C. Macdiarmid, vice-president, JIC, and chair- 
man of the Council of Iron Producers; Sir Frederick 
Scopes, past-president, JIC, and chairman of the 
governors, National Foundry College; Mr. M. J. 
Glenny, chairman, Council of Ironfoundry Associa- 
tions; Mr. F. D. Ley, T.D., D.L., J.P., deputy chairman, 
CFA; Mr. D. Graham Bisset, vice-chairman, CFA; 
Mr. H. V. Shelton, vice-chairman, CFA, and chairman, 
British Ironfounders’ Association; Mr. K. Marshall, 
director, Mr. J. W. Butler, assistant director, Mr. 
D. L. Farrant. secretary, and Mr. B. H. Tripp, Press 
and public relations officer, all of the JIC, CIP, and 
CFA. (An extended report of the banquet will be 
printed shortly.) 


Worshipful Company of Founders 


It is announced by the Worshipful Company of 
Founders that the officers for the year 1960/61 are: — 
Master, Mr. Douglas Young; Upper Warden, Mr. G. B. 
Hadley; Under Warden, Mr. Harvey B. Young; 
stewards, Mr. C. H. Kain and Mr. G. R. Tobbitt, 
0.B.E.; sizers and searchers, Mr. A. Stanley Young 
and Mr. J. Arthur Taylor. The following gentlemen 
have been admitted by redemption to the freedom and 
livery during the past year:—Mr. F. Woollen Robin- 
son; Mr. E. A. Hindmarsh Thompson; Mr. C. Broom 
Smith; Mr. R. J. W. L. Stevens, and Mr. W. Turnbull 
Hobkirk (founder). 
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Forthcoming Events 


NOVEMBER 7 
Institute of British Foundrymen 


Sheffield branch: ‘ Precision in Casting,” by A. Short, 7 p.m., 
at the Technical College, Pond Street, Sheffield. 


NOVEMBER 8 
Institute of British Foundrymen 

Stoke-on-Trent section: “Aluminium Castings,” by Mr. J. 
Vickers, 7.30 p.m., at the Stipendiary Court Room, Hanley 

Town Hall. 

Slough section: ‘“‘ Foundry Aspects of Fluidity,” by Dr. V. 
Kondic, 7.30 p.m., at the Lecture Theatre, High Duty 
Alloys, Limited, Buckingham Avenue. 

Institution of Production Engineers 
Oxford section: “‘ Materials Handling,” 7.30 p.m., at the Town 
_ Hall, Oxford. 

Birmingham graduate section: ‘“‘Automatic Linking Devices,” 
by J. . Jay, 7 p.m., at the James Watt Memorial 
Institute, Great Charles Street. 

Doncaster section: ‘Current. Thinking of Management on 
Personnel Problems.” by_R. J. Stevenson, 7 p.m., at the 
New Technical College, Doncaster. 


NOVEMBER 9 
Preston section: “‘ Ecomomics of Machine-tool Purchase,” by 
Borsay, 7.30 p.m., at the Harris College, Corporation 
Street. 
NOVEMBER 10 
East Midlands Metallurgical Society 
“ Die-casting.” by A. Street, 7.30 p.m., at the Derby and 
District College of Art. 
Institute of British Foundrymen 
Beds & Herts section: “‘ Some Economic Aspects of Foundry 
Melting,” by J. D. Hill, 7.30 p.m., at W. H. Allen Sons 
& Company, Limited, Bedford. 
Institution of Production Engineers 


Leicester section: ‘‘ Machine-tool Control,” by C. J. Charnley, 
7.15 p.m., at the Queens Hall, Grand Hotel, Leicester. 


NOVEMBER 11 
Institution of Production Engineers 

Ipswich and Colchester section: ‘‘ Practical Application of 
Production Engineering Research,” by Dr. D. F. Galloway, 
7.30 p.m., at the Golden Lion Hotel, Cornhill, Ipswich. 

Institute of British Foundrymen 

Tees-side branch: Annual reception and social evening at the 

Teesdale Hall, Thornaby-on-Tees. 


NOVEMBER 12 
Institute of British Foundrymen 

Newcastle and district branch: ‘‘My Hungarian Tour,” by 
A. Parkes, 6 p.m., at the Rutherford College of Tech- 
nology, Northumberland Road. 

Scottish branch: “ Technical Education of Foundry Appren- 
tices—Present and Future,” by M. Callaghan, 3 p.m., at 
the Royal College of Science and Technology, George 
Street, Glasgow. 

West Riding of Yorkshire branch: “ Running and Gating of 
Castings,” by W. W. Glick, 6.30 p.m., at the Bradford 
Institute of Technology. 


POA Elect of Officers 


The Purchasing Officers’ Association has elected 
the following officers for the year 1960-61: as presi- 
dent, Mr. W. H. Parry (Charles Colston. Limited); 
executive vice-president, Mr. C. Russell (Turners 
Asbestos Cement Company. Limited): vice-presidents, 
Mr. R. G. H. Dennis (British Xvlonite Company. 
Limited); Mr. R. C. Jacobs (Bristol Commercial 
Vehicles, Limited); Mr. G. M. Masson (A. Reyrolle 
& Company, Limited); Mr. N. McKee (Belfast Cor- 
poration (Transport Department)): Mr. H. F. Scudder 
(G. A. Harvey & Company, Limited); as chairman, 
Mr. J. M. Grammer (National Coal Board): as vice- 
chairman, Mr. A. N. Meier (London Brick Company, 
Limited). and as hon treasurer, Mr. E. C. T. Humber- 
stone (Hawker Aircraft, Limited). 
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582 
Raw Material Markets 


Iron and Steel 


Plentiful supplies of all grades of pig-iron continue 
to be available and producers have no difficulty in 
satisfying current demands for both stock and con- 
sumption requirements. The steelworks maintain the 
call for substantial quantities of basic pig-iron which 
comprises the major outputs of the furnaces now in 
production. In the foundry grades the low phosphorus 
irons are in heaviest demand, and the engineering 
and speciality foundries, in their outputs of high 
quality castings, are consuming large tonnages of this 
iron together with good quantities of hematite, but 
to a much lesser extent the refined irons. 

High phosphorus foundry irons are more than 
adequate for the foundries using this grade, and from 
stocks held by the furnaces and current outputs, there 
are tonnages to spare. These are reduced to some 
extent by the consignments which are being shipped 
overseas, 

The decrease in demand for castings from the 
motor-car industry continues to restrict outputs at 
the foundries catering for them, and, although some 
foundries which produce mainly for that trade have 
found it necessary to reduce their working hours on 
account of the recession, appreciable quantities of 
castings continue to be required overall. The engineering 
foundries supplying castings to many other users 
are well employed, and continue to send large ton- 
nages to power and electrical plant manufacturers, 
steelworks, heavy engineering and machine tool trades, 
agricultural implement makers, and others. ; 

The light foundries engaged on producing castings 
for the building trades are obtaining ‘reasonably good 
outputs, but those supplving to the domestic utensil 
trades are only moderately employed and capacity is 
nowhere near fully occupied. The foundries are able 
to obtain most of their scrap supplies without diffi- 
culty, apart from some special grades. Foundry and 
hard coke deliveries are satisfactory and ganister, 
limestone, and firebricks are obtainable to require- 
ments. 

The re-rollers maintain outputs of all their pro- 
ducts to the extent of the labour force available, 
but most of them are still short of suitable manpower. 
There continues a good demand for small bars and 
light sections, and for reinforcing rods the heavy call 
is sustained. 

Most of the re-rollers are well provided with billets. 
etc., in the lower carbon qualities, but supplies of 
high carbon and alloy grades are not so plentiful. 
Home steelworks continue to send forward substantial 
tonnages of billets, blooms, and slabs, which are 
satisfying present demands. Arisings at the steelworks 
of suitable re-rolling quality defectives and crops, are 
being accepted by the re-rollers. 


Non-ferrous Metals 


Copper is showing signs of improvement on both 
sides of the Atlantic. In September, UK consumption 
of all types of copper amounted to 65,748 tons, com- 
pared with 48,621 tons in August. In the US, con- 
sumption figures for the September off-take was 
112,828 short tons, compared with 107,616 short tons 
consumed in August. This improvement is likely to 
have been maintained in October. 


Added to this, there is the bullish influence of the 
strike situation at Chuquicamata in Chile which could 
lead to a shortage of copper in Europe by the end 
of this year. 
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Though the copper market may seem to be turning 
the corner, the present position does not look as 
promising. In London the price is no better than 
£220 a ton, while in New York the scrap price—the 
only quotation freely responsive to the forces of 
supply and demand—has now fallen to 22} cents a 
pound which is the equivalent of 27} cents a pound for 
refined metal three months hence. These quotations 
compare with 30 cents a pound quoted by both pro- 
ducers and custom smelters and even this price level 
is considered vulnerable by some market observers. 

Tin is suffering from lack of consumer interest in 
London and in Singapore where the prices have been 
falling gently but persistently. In the US, however, 
demand is quietly steady and the price has improved 
to $1.04 a pound. The one feature of the London 
market has been the narrowing of the backwardation 
to negligible proportions, due to the return to normal 
conditions in the Port of London. 

Lead has been quietly firm in London, perhaps 
because of the Bank rate reduction and the fact that 
there are no imminent arrivals due of foreign metals 
in this country. In the US demand is still slow, but 
the New York spot price is holding unchanged at 
12 cents a pound. 

Zinc is showing some improvement in the US in 
relation to production which has been falling gradu- 
ally owing to continued strike positions in some of 
the larger US lead/zinc mines. In London offerings 
to the market have been relatively generous and only 
absorbed with difficulty. This has led to falling price 
levels and to dull market conditions. The US price 
is unaltered at 13 cents a pound. 


Latest Foundry Statistics 


Steel Castings: The September Bulletin of the Iron 
and Steel Board and the British Iron and Steel Federa- 
tion records that on August 6 there were 17,920 pecple 
engaged in the making of steel castings, representing 
a decrease of 280 since July 9—probably due to the 
incidence of annual holidays. Compared with a year 
ago there was an increase of 690. The average weekly 
output of steel castings during the month of August 
was estimated at 5,000 tons; the corresponding esti- 
mated figures for July and August, 1959, were 4,400 
and 3,900 tons. As the average for the first seven 
months of this year is estimated at 5,600 tons it would 
appear that the July figure is on the low side. 


Light-alloy Castings: The Ministry of Aviation in a 
Press release records that production of aluminium- 
alloy castings during July was 7,354 tons, made up 
of 1,617 tons from sand moulds, 3,942 tons as gravity- 
die, and 1,795 tons as pressure-die-castings—a rather 
lower output than the average monthly production. 
Output of magnesium-base castings was 174 tons, 
which is the same as the average monthly production. 

Copper-base Castings: The October Bulletin of 
the British Bureau of Non-Ferrous Metal Statistics 
records that the output of copper-base castings in 
August amounted to 6,999 tons—a little below the 
average monthly production but still good for a 
holiday month. Output for the first eight months 
of this year exceeds that of the corresponding period 
of last year by nearly 10,000 tons. 


_ Iv Is REGRETTED that in the JourNAL of October 20 
it was stated that Mr. Lionel Harper had been appointed 
vice-chairman of the board of the Dowty Group, 
Limited. In fact his appointment is to the vice- 


chairmanship of Coventry Precision, Limited, a sub- 
sidiary company of the group. 
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AVAILABLE FROM STOCKS HELD IN 
GRANGEMOUTH, MIDDLESBROUGH, 
MANCHESTER, HULL AND LONDON, 
THUS ASSURING PROMPT DELIV- 
ERIES THROUGHOUT GREAT BRITAIN 


FESIL SILICON BRIQUETTES 
are produced by modern methods 
and under strict metallurgical 
control.: 


A new and interesting technical ; 

booklet on the use of Silicon / LONDON 
Briquettes in Iron Foun- 
dries is available free on 
request. 


Exclusive Agents and Distributors for the United Kingdom 


F. & M. SUPPLIES LIMITED 


4, BROAD STREET PLACE, LONDON, E.C.2 
Telephone: LONDON WALL 7222 (4 lines) 


CABLES: FOUNDRIMET, LONDON. TELEGRAMS: FOUNDRIMET, TELEX, LONDON 
FACTORY : CONCORDIA WORKS, LONDON, E.14 


MANUFACTURERS OF MANGANESE, SILICO-MANGANESE AND OTHER FERRO ALLOY BRIQUETTES 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


( Delivered unless otherwise stated) 
November 2, 1960 


PIG-IRON 

Foundry Iron.—No. 3 Iron, Crass 2, 10-ton lots or over: 
Middlesbrough, £21 6s. Od.; Birmingham, £20 18s. 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.40 per cent. P, 
10-ton lots or over, £23 5s. Od., delivered Birmingham, 
£23 10s. Od., delivered Grangemouth. 

Cylinder and Refined Irons.—North Zone, £25 6s. 6d.; 
South Zone, £25 9s. Od. 

Refined Malleable.—P, 0.10 per cent. max.; North Zone, 
£26 6d. 6d.; South Zone, £26 9s. Od. 

Hematite.—Si up to 2 per cent., S. & P. over 0.03 to 0.05 
per cent., 10-ton lots or over; N.-E. of England (local iron), 
£23 19s. Od.; Scotland (Scotch iron), Zone 8.1, £24 5s. 6d.; 
Sheffield, £25 7s. 6d.; Birmingham, £25 14s. 0d.; Wales 
(Welsh iron), £23 19s. Od. 

Basie Pig-iron.—£20 3s. 0d., delivered Staffs, Derbyshire, 
Notts, Lincs, Rutland, Northants, and Leicestershire in 
10-ton lots or over. 


FERRO-ALLOYS 
(per ton unless otherwise stated, delivered) 

Ferro-Silicon (6-ton lots and over).—45 per cent. Si 
£43 10s. Od. to £46 Os. Od., scale 15s. Od. per unit, lumpy: 
75 per cent. Si, £59 Os. Od. to £63 10s. Od., scale 15s. Od. 
per unit, lumpy. 

Ferro-vanadium.—50/60 per cent., 20s. 6d. per lb. of V. 

Ferro-molybdenum.—65/70 per cent., carbon-free, 12s. 10d- 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., 2-3 per cent. Cu, 
£250 Os. Od.; 38/40 per cent., commercially carbon-free, 
£287 Os. Od. 

Ferro-tungsten.—80/85 per cent., lls. 8d. per lb. of W. 

Tungsten Metal Powder.—98/99 per cent., 14s. 8d. per 
Ib. of W. 

Ferro-chrome (6-ton lots and over, lumpy).—4/6 per 
cent. C, £81 10s. Od. to £84 10s. Od., basis 60 per cent. Cr. scale 
27s. Od. to 28s. 6d. per unit; over 6 per cent. C, £79 Os. Od. 
to £82 10s. Od., basis 60 per cent. Cr, scale, 27s. Od. to 
28s. 6d. per unit; 2 per cent. C,* 1s. 8d. to ls. 1ld. per 
Ib. Cr; 1 per cent. C,* 1s. 8d. to 1s. 11$d. per lb. Cr; 0.15 
= cent. C,* Is. 94d. to 2s. O}d. per lb. Cr; 0.10 per cent. 

»* 1s. 93d. to 2s. Ogd. per lb. Cr; 0.06 per cent. C,* 
Is. 1ld. to 2s. 1d. per lb. Cr. 

Metallic Chromium.—98/99 per cent., 6s. 10d. per lb. 

Metallic Manganese.—94/96 per cent., carbon-free, 
£275 Os. Od.; 96/98 per cent., £285 Os. Od. 

Ferro-columbium.—65/67 per cent., Cb + Ta, 19s. 9d. 
per lb., Cb + Ta. 

Ferro-manganese (Standard).—78 per cent., £61 10s. 0d. 


SEMI-FINISHED STEEL 
Re-rolling Billets, Blooms, and Slabs.—Bastc: Soft u.t.» 
100 tons & over, £31 15s. 6d.; tested, 0.08 to 0.33 per cent- 
C, 6 to 35 tons, £33 15s. 6d.; hard (0.41 to 0.60 per cent. C), 
under 10 tons, £34 17s. Od.; silico-manganese, under 10 tons; 
£43 16s. 6d.; free-cutting, under 10 tons, £36 14s. 6d. 
Sremens Martin Actin (under 10 tons): Up to 0.25 per cent, 

C, £41 Is. 0d.; silico-manganese, £44 4s. Od. 
Billets, Blooms, and Slabs for Forging and for Stamping 
under 10 tons).—Basic: soft, up to 0.33 per cent. C, 


* Average 68-70 per cent. 


£38 10s. Od.; basic, hard, over 0.41 up to 0.60 per cent. C 
£39 12s. 6d.; acid, up to 0.25 per cent. C, £43 4s. Od. 


FINISHED STEEL 

Heavy Plates and Sections (1 ton to 10 tons).—Ship plate 
(N.-E. Coast), £41 12s. Od.; boiler plates (N.-E. Coast), 
£44 2s. Od.; floor plates (N.-E. Coast), £43 10s. 0d.; 
angles (N.-E. Coast), £38 16s. 6d.; joists (N.-E. Coast), 
£38 12s. 6d. 

Small Bars, Sheets, etc.—Rounds and squares, under 3 in., 
and flats 5 in. wide and under, untested soft basic, 50 tons 
and over, £39 1s. Od.; under 10 tons to 4 tons, £40 18s. 0d.; 
under 4 tons to 2 tons, £41 3s. 0d.; hoop and strip, coils, 
100 tons and over, £38 Os. 0d.; uncoated strip mill coils, hot 
rolled, under 3 mm. to 12g., 25 tons to under 50 tons, 
£43 16s. Od.; black sheets (hand mill), 24g., 10 tons and over, 
£57 14s. 6d.; galvanized corrugated sheets, 24g., 10 tons and 
over, £68 5s. Od. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £67 17s. 0d.; 
nickel-chrome, £98 lls. Od.; nickel-chrome-molybdenum, 
£111 4s. 0d., in lots of 5 tons to under 10 tons. 


NON-FERROUS METALS 

Copper.—Cash, £220 0s. Od. to £220 5s. Od.; three 
months, £221 10s. Od. to £221 15s. Od.; settlement, 
£220 5s. Od. 

Copper, Tubes, ete.—Solid-drawn tubes, 2s. 2}d. per lb.; 
rods, 233s. Od. per cwt. basis; 20 s.w.g., 267s. 6d. per owt. 

Tin.—Cash, £797 0s. Od. to £798 Os. Od.; three months, 
£796 10s. Od. to £797 Os. Od.; settlement, £798 Os. Od. 

Lead (Refined Pig).—First half November, £68 10s. 0d. 
to £68 12s. 6d.; first half February, £69 58. Od. to 
£69 7s. 6d. 

Zine.—First half November, £88 5s. 0d. to £88 7s. 6d.; 
first half February, £86 7s. 6d. to £86 10s. Od. 

Zine Sheets, ete.—Sheets, 15g. and thicker, all English 
destinations, £125 0s. Od.; rolled zinc (boiler plates), all 
English destinations, £122 15s. 0d.; zinc oxide (Red Seal), 
d/d buyers’ premises, £102 10s. 0d. 

Brass Tubes, ete.—Solid-drawn tubes, 1s. 10d. per |b.; 
sheets to 10 w.g., 195s. 9d. per cwt.; wire, 2s. 74d.; rolled 
metal, 195s. 9d. per cwt. 

Brass (Brazing).—BS1400, B3, £167; B6, £220. 

Brass (High Tensile).—BS1400, HTB1, £190; HTB2 
£208; HTB3, £227. 

Gunmetal.—BS1400, LG2, £208; LG3, £218; Gl, $%, 
£281; G1, 1%, £271. 

Phosphor Bronze.—BS1400, PB1 (AID released), £303; 
BS1400, 90/10/1, £290. 

Leaded Phosphor Bronze.—BS1400, LPB1, £231. 

Phosphor Bronze Strip, ete.—Strip, 278s. Od. per owt.; 
wire, 3s. 11$d. per lb.; rods, 3s. 24d.; tubes, 3s. 2$d.; chill 
cast bars, solids 3s. 2}d.; cored 3s. 34d (CHARLES CLIFFORD, 
Lim1TEp). 

Nickel Silver, ete.—Rolled metal, 3 in. to 9 in. wide x 
0.056, 3s. 10d. per lb.; round wire, 10g. in coils (10 per 
cent.), 4s. 3d.; special quality turning rod, 10 per cent., 
} in. dia., in straight lengths, 4s. 2d. All prices are net. 

Other Metals.—Magnesium, ingots, 2s. 2}d. to 2s. 3d. 
per lb.; Antimony, English, 99 per cent., £200 Os. Od. 
Quicksilver, ex-warehouse, £70 10s. Od. Nickel, £600 0s. Od. 
Aluminium, ingots, £186 0s. 0Od.; aluminium bronze 
(BS1400), AB1, £241, AB2, £249 
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Fatigue in Metals 


“Steel subjected for a short period to extreme 
stresses reacts in a manner diametrically opposed to 
that of some light alloys.” This discovery was 
announced by Dr. Hempel of Germany at a meeting 
of the Working Party on Fatigue Failure in Metals, 
organized by the European Productivity Agency of the 
OEEC. This Working Party was set up because a 
series of failures—among them being accidents to air- 
liners—revealed that too little was known about the 
nature and causes of fatigue in metals. It was decided 
that at least 5,000 test-pieces must be tested to destruc- 
tion, particular emphasis being iaid on the effects of 
variations in the degree of stress applied. 

As to carry out this work in a single laboratory 
would take far too long, the tests are being carried 
out in nine European countries, in the United States, 
and in Canada. So far some 500 test-pieces have been 
used. chiefly with the idea of establishing whether the 
working methods and the stresses agreed on in advance 
were suitable. They have proved to be so, and work 
is now about to begin on the main batch of 5,000 
test-pieces. They will be tested for varying periods at 
four different stresses, known for convenience as Sl, 
S2, S3 and S4. The value of S4 used by Dr. Hempel 
was 70 kg. per sq. mm. (about 45 tons per sq. in.). 
Although these preliminary tests were not expected to 
yield any results, it rapidly became apparent that steel 
subjected to stress of this severity for even a short 
time subsequently “cracked-up” rapidly under much 
lower stresses—S1 or S2. The effect on various light 
alloys, however, was to harden and strengthen them. 
‘The result was that they subsequently stood up better 
to prolonged periods of moderate stress than they did 
when not subjected to an initial period of high stress. 
The main body of tests are expected to be completed 
within a year. 


Law Cases 


** Moulds not dried Properly ” Claim 

Damages amounting to £171 8s. 7d. were awarded 
at Walsall to Mr. George Trinder, a moulder in the 
employ of the Reliance Foundry Company, Wednes- 
bury, who had claimed against the firm for injuries 
sustained when molten metal “ exploded” and burned 
: oe his legs. Trinder claimed that dampness caused the 
- = metal to spurt out from a mould which was not 
oa iS properly dried. The company denied the allegation 
Z and said that moulds were dried regularly; the metal in 
: this case splashed rather than exploded as Mr. Trinder 
4 was pouring it. 

; Finding against the firm, Judge E. G. H. Beresford 
said that in spite of the conflict of evidence there was 
no doubt that Mr. Trinder had sustained severe burns. 
He was satisfied that although there was a system 
of drying, it was not always used and, in this case, 
he believed, the metal did fly out. 


£132 Damages for Hand Injury 

At Halifax County Court, Judge R. Withers Payne 
granted damages of £125, with special damages of 
£7 10s., to 18-year-old apprentice, Mr. Michael Edward 
Turner, who received injuries to two fingers of his 
left hand while operating a machine at the tool-manu- 
facturing works of William Asquith, Limited, Halifax. 
It was stated that Turner’s hand was caught in a 
i. revolving grinding wheel while he was making a gauge. 
ai The injuries were not permanent, but the tips of the 

s two fingers were still sensitive. Mr. Gilbert Gray, 
for the company, admitted liability, and said the com- 
pany left it to the Judge to fix damages. 
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Indian Foundry Productivity Team 


Several foundry productivity teams have been spon- 
sored by the Indian National Productivity Council 
since its inception for visits to the USA and various 
other countries, This year, a Foundry Productivity Team 
carried out a seven-week tour, spending five weeks in 
the USA, one week in Sweden and one week in Japan. 
The team studied the principal factors responsible 
for increased productivity achieved in steel, grey and 
high-duty iron and malleable-iron foundries. On return 
from the tour, the team is making a report to the 
National Productivity Council embodying their views 
and will also indicate the degree to which the factors 
contributing to increased productivity can be imple- 
mented under conditions existing in India. After the 
Zurich Congress, in September, the team toured Sweden, 
visiting the laboratory of Sveriges Mekanforbund, and 
the works of Karlstads Mek, Werkstad, and S.K.F. at 
Katrineholm. The leader of the team was Mr. N. G. 
Chakrabarti (Tata Locomotive & Engineering Com- 
pany, Limited) with Mr. S. G. Athanikar (Indian Iron 
& Steel Company, Limited) as assistant leader. Other 
members of the team were Mr. V. R. Iver (Bhartia 
Electric Steel Company, Limited), Mr. A. Vaswani 
(Wesman Engineering Company Private, Limited), Mr. 
G. S. Gupta (Lakshmi Engineering Works), Mr. D. H. 
Date (Mukand Iron & Steel Works, Limited), Mr. 
C. V. Reddi (Jay Engineering Works, Limited), Mr. 
K. V. Varadachari (Jyoti, Limited), Mr. H. K. Joshi 
(Ashoka Industries), and Mr. R. M. Krishnan (National 
Metallurgical Laboratory) acting also as secretary. 


Dip. Tech. Awards 


Since the inauguration in 1955 of the Diploma in 
Technology, 204 diplomas have been awarded and 
some 4,000 students are now studying for it. The 
most recent conferments, in the metallurgy section, 
are to Mr. Colin Allen and Mr. Alan Thomas Fido, 
students at the Battersea College of Technology. 
both of whom have been awarded a diploma with 
first-class honours, and to Mr. Leslie William Proud 
and Mr. Chintamani Sharma (also of Battersea Col- 
lege), second-class honours. 

The diplomas are awarded by the National Council 
for Technology, and the first award, the Diploma in 
Technology, is equivalent in standing to an honours 
degree in a British university; the courses leading to 
the diploma comprise academic study and industrial 
training. The awards are denoted by “ Dip.Tech(Eng.)” 
for engineering and “Dip.Tech.” for other tech- 
nologies. The Council also offer as a higher award 
membership of the College of Technology (M.C.T.) 
which is equivalent to the Ph.D. of a university. 


“Metallurgy of Beryllium” Conference 


The Institute of Metals is holding a_ three-day 
International Conference on “The Metallurgy of 
Beryllium ” in London on October 16, 17, and 18, 1961. 
The organizing committee invites offers of original 
papers and requests that prospective authors shall 
submit firm titles and synopses of their papers by 
January 1, 1961, and the final manuscripts, in dupli- 
cate, not later than April 1, 1961. Prospective authors 
are asked to advise the secretary, as soon as possible, 
of the topics on which they intend to offer papers. 

Correspondence regarding the Conference should 
be addressed to the secretary, Institute of Metals, 
17, Belgrave Square, London, S.W.1. 
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Since 1844, there have been Foundries in the 
N. G. RICHARDS Group. After World War II new sand or over years 
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ai We welcome inspection of what has been achieved 
: over the past 10 years. See what a foundry has 
built for its own use. Richards will design and 
supply your plant on the same sturdy and efficient 
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wuld Richards Structural Steel Co. Ltd., Phoenix Iron Works, Leicester 61237 
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Mechanical Farming 


To keep members informed of the rapidly advancing 
techniques in mechanized farming, the Yorkshire 
branch of the Institution of Agricultural Engineers, 
has provided a varied programme of autumn and 
winter lectures. The series opened with a talk on 
the bulk handling of farm materials by Mr. J. E. 
Kennett at the October meeting held at the Griffin 
Hotel, Leeds. Mr. Kennett is a pioneer in the field of 
mechanical handling and in recent years has introduced 
several new ideas. In his lecture he contended that 
the following basic rules should form the foundation 
of any mechanical-handling system:— “ All vertical 
movements should be mechanically assisted; all hori- 
zontal movement should be on wheels; never lift 
anything higher than is necessary—if things must be 
handled manually, then it should be horizontally or 
downhill, never uphill. While agreeing that it was not 
possible to operate work-study on every farm, Mr. 
Kennett said nevertheless it was possible to replace 
equipment and techniques involving waste with those 
designed to conform to the common-sense rules of 
good handling. 

A comprehensive survey of the whole sphere of 
current agricultural engineering developments is 
planned by the Institution. A branch official has 
pointed out that although, generally speaking, satis- 
factory machines are now available for most opera- 
tions involved in growing and harvesting crops, new 
techniques are continually being evolved by farmers, 
research workers, etc., and new machines will con- 
tinue to be needed if these techniques are to be trans- 
lated into practical methods suitable for general farm 
application. He contended that many farms in this 
country had been brought to as high a degree of 
mechanization as was justified by present economic 
conditions. 


Fire-fighting in Factories 


Owners and occupiers of more than 220,000 factories 
in Great Britain subject to the Factories Acts will 
have to provide adequate fire-fighting equipment from 
December 1. This is one effect of an Order*, made 
by Mr. John Hare, Minister of Labour, bringing the 
fire provisions of the Factories Act, 1959, into opera- 
tion on that day. 

The Order will also bring into force a provision 
requiring fire alarms to be installed in about 10,000 
more factories than are at present required to have 
them, and for the testing and examination of these 
alarms periodically—normally at least once every three 
months. 

Other important provisions of the Act are those 
transferring from district councils to fire authorities 
the duty of ensuring that certain factories have ade- 
quate means of escape, and empowering fire-brigade 
officers to enter factories when authorized by a factory 
inspector, for the purpose of assisting the inspector 
on fire matters, and enabling the Minister of Labour 
to make regulations about fire prevention and fire- 
fighting. 

* Factories Act, 1959 (Commencement No. 4) Order, 8.1. 1960, 
No. 1839 (C.17), HM Stationery Office; price 4d. post free. 


Mr. Denis G. FLATHER, the Sheffield industrialist, 
has again entered his 1897 Daimler, the oldest British 
car in the world, for the London to Brighton run of 
the RAC Veteran Car Rally. The Daimler, the second 
car te be built in this country, has been owned by 
Mr. Fiather for about ten years. 
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Export Opportunities 


Mr. Anthony Barber, Economic Secretary to the 
Treasury, was the guest speaker at the silver jubilee 
lunch of the West Midland branch of the Institute of 
Export in Birmingham last month. He told 
Midland industrialists present at the luncheon that 
Britain has lost ground in world export markets in 
recent years and particularly during the second quarter 
of this year. 

Mr. Barber said that he reached “this depressing 
conclusion” on the basis of figures which show that 
while Britain’s exports of manufactures for the second 
quarter of this year showed ar improvement of 7 per 
cent. over the same period in 1958, in the USA exports 
had increased by 21 per cent. The German increase 
was 15, the French 17, and the Italian 55 per cent., 
while world trade in manufactures increased by 
16 per cent. Government exhortation to industry to 
export more was not enough, Mr. Barber said. To 
improve living standards, assist under-developed coun- 
tries and promote world prosperity by strengthening 
sterling, Britain had to export. ‘“ There are companies 
with magnificent export records but there are also 
some laggards,” he went on, adding, “If we want to 
double our standard of living in 25 years then we 
had better think about doubling or even quadrupling 
our exports.” The whole world is geared for expan- 
sion, Mr. Barber said, and that means business. If 
British industry could get in on that business now in 
a big way he believed there would be good business 
for a long time. 

Among other guests at the luncheon were Mr 
Kenneth B. Atkinson, United States Consul; Mr. P 
Middlemas, president of the Birmingham Chamber of 
Commerce; Mr. F. K. Thomas, Midlands Deputy 
Regional Controller for the Board of Trade, and the 
Lord Mayor of Birmingham, Ald. Garnet B. Bough- 
ton. 


“Reprieve” from National Service 


Twenty-two-year-old Mr. James Paul Ward, employer 
of 60 men in the family business of Frank Salt & 
Company, Limited, Blackheath, Staffs, was faced with 
the problem of closing the business and throwing the 
men out of work when he recently became due for 
call-up for National Service. The firm had been built 
up by his father who had been unable to look after it 
since he was involved in an accident. 

A reprieve was gained, however, on October 11, 
when the Birmingham Military Service Hardship Com- 
mittee, on being told by Mr. Ward that he had been 
unable to get anyone to look after his interests in his 
absence, allowed a postponement of call-up to the 
end of February. 

Mr. Ward said “I was not worried about doing 
National Service. I could have sold the business and 
would have had enough money to start again. I was 
worried about the men. One cannot turn round to 
60 men and say ‘ You have got the sack’.” He added 
—_ it had taken years to build up a good labour 
orce. 


Model Publicity Girl 

The Carron Company of Falkirk have just engaged 
their first girl publicist. She is 21-year-old Hazel Geary. 
of Edinburgh, who has been doing modelling work; 
this is her first permanent post. Her job at Carron 
will be on the lines of public relations and she will 
be used also as an advertising model. She has been 
taken on a conducted tour of the foundry through 
all the various shops and processes. 
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Electrical Aids in Industry 


Electric Motors & Controls-1 


Most manufacturers today employ electric 
power through individual drives, which 
permit the right type of motor to be 
used for each machine. The range of 
motors available is very large and the 
factory executive could well be guided 
in his choice by the expert views of the 
motor manufacturer, the installing 
engineer or his Electricity Board’s en- 
gineer. The characteristics of the main 
types of motor are summarised below. 


Squirrel-cage Motors 


These are the most straightforward and 
simple in design, and are therefore 
relatively cheap and robust in character. 
They should be considered for general 
duties and in conjunction with variable- 
speed gears or couplings for applications 
requiring variable speeds, e.g., for 
crane drives. 


The squirrel-cage motor is very suitable 
for individual drive of each motion of 
single-purpose machine tools where the 
motor horsepower can be precisely 
specified. Itis suitable for driving pumps, 
fans, lifting hoists and woodworking 
machines. Textile machinery represents 
another field of use. 


Slip-ring Motors 

The chief advantage of the slip-ring 
motor is a very low starting current for 
a given torque, e.g., full-load torque at 
starting with a current about 10% above 
full-load current. This makes it suitable 
for applications requiring a prolonged 


m 


starting period with a load of high 
inertia. It also permits of speed variation 
below synchronous speed, though with 
some loss of efficiency. Typical appli- 
cations include fans, pumps, heavy 
lathes, grinders, boring mills, calender- 
ing machines and mine hoists. 


Three-phase A.C. Commutator Motors 


The main characteristic of this type is 
variable-speed with uniform and 


Data Sheet No. 14 


gradual acceleration and good efficiency 
over the speed range. Paper manufacture 
provides excellent examples of its use, 
e.g., in reeling, cutting and drying. 


A.C. commutator motors are recom- 
mended for mechanised bakeries and 
for cranes and hoists where very slow 
speeds are frequently needed. 


Synchronous Motors 

These are constant-speed motors. One 
particular advantage is that they can be 
operated at unity or even at leading 
power factor to correct a system 
suffering from lagging power factor, 
and perhaps so qualify for a reduction 
in the electricity bill. Pump and com- 
pressor drives are typical uses to which 
they can be put. 


Single-phase A.C. Motors 

In general, single-phase motors are 
used in light industries for drives not 
requiring more than about five horse- 
power or where a three-phase supply is 
not available. While their use is mainly 
limited to work of a light nature, they 
do fill a need in such duties as sewing- 
machine drives, portable hand tools 
and window-opening gear. 


Direct Current Motors 

For an unfettered performance where 
wide ranges of speed variation are 
all-important, the D.C. motor is un- 
rivalled. This means the installation of 
an A.C.-D.C. motor-generator set or 
rectifier to give the necessary supply, 
but the increased cost may well be 
worth while. When variable voltage is 
applied to the armature, a wider speed 
range is obtainable than with any other 
type of motor. Typical applications of 
the D.C. motor are: cranes, haulage and 
tippler equipment and _ high-speed 
printing. 


For further information, getintouch | 
with your Electricity Board or write | 
direct to the Electrical Development | 
Association, 2 Savoy Hill, London, ! 
W.C.2. TEMple Bar 9434. ! 


They can offer you excellent 
reference books on electricity and 
productivity (8/6, or 9/- post free) — 
“Electric Motors and Controls” is 
an example. E.D.A. also have avail- 
able on free loan within the United 
Kingdom a series of films on the 
industrial uses of electricity. Ask 


for a catalogue. 7914-4 


589 


| | 
| 
| 
| 
| 
| 
— 
| 
| 
x 
joe 
yer of 
eputy 
id the 
ough- 
| 
ployer | 
alt & I 
| with 
ig the 
ie for 
. built | 
——— 
| 
| ! 
| 


590 FOUNDRY TRADE JOURNAL 


Company News 


Simon- Carves/ International Combustion Merger 


A merger of technical resources has been announced 
jointly by International Combustion (Holdings), 
Limited, London, W.C.1, and Simon-Carves, Limited, 
Stockport (Ches). The announcement states that for 
many years past the two companies have enjoyed close 
technical liaison, particularly in the field of thermal 
power plants. Due to the interests of both being com- 
plementary in many other industries, it has been 
possible to develop inter-company trading to a very 
substantial extent, to the benefit of both parties. 

The directors of both companies have therefore con- 
sidered the possibility of even closer association and 
have decided that a measure of integration should be 
effected, resulting in greater overall efficiency in opera- 
tion and wider fields of application of the extensive 
experience inherent in both organizations. At the 
same time the individual identities of both organiza- 
tions will be preserved and no alteration to existing 
commitments and associations of either company is 
envisaged. 

This integration of effort applies essentially to the 
technical fields and it is not intended that any merging 
of capital or financial resources should take place. It 
is added, however, that such joint financial resources 
would be available for any large industrial under- 
takings, particularly overseas, where substantial capital 
outlay and extended credit facilities might be required. 


STEETLEY CoMPANy, LimitED—Resolution subdivid- 
ing the £1 ordinary shares into 5s. shares has been 
approved. 

PLessey Company, offer is being made 
for the Garrard Engineering & Manufacturing Com- 
pany. Limited. The two companies have reached an 
agreement in principle. 

SILENTBLOC, LimiTED—Due to the heavy subscrip- 
tion of the recent rights issue, the relatively limited 
number of additional shares has been allotted to the 
smaller applicants, of whom a large number were 
seeking to round off their holdings. 

Ley’s Founpries & ENGINEERING, LimMirED—AIll the 
issued share capital of W. Shaw & Company, Limited, 
steelfounders, of Middlesbrough, has been acquired. 
It is intended that the management of W. Shaw shall 
continue and that the business will be developed “as 
appropriate.” 

Gas PurIFICATION & CHEMICAL COMPANY, LIMITED— 
Final dividend of 20 per cent. makes 35 per cent. 
for the year ended June 30, 1960. No dividends were 
paid for the two previous vears. Group surplus was 
a record of £811,034 (£505,336), before tax of 
£376,125 (£212,874). 

RANSOME & MARLES BEARING COMPANY, LIMITED— 
Group net profit rose from £605,396 to £836,910, after 
tax of £808,719 (£563,771), in the year ended June 30, 
1960. It is proposed to make a one-for-two scrip 
issue and the final dividend is raised to 15 per cent., 
against 10 per cent. and a 24 per cent. bonus a year 
ago. 

TRIPLEX ENGINEERING COMPANY (GLOUCESTER), 
LimITED—Realization of assets has been completed, 
but liquidation cannot take place until the two asso- 
ciated companies have been liquidated, the liquidator 
states. The possibility of any funds becoming available 
to meet the demands of unsecured creditors’ claims is 
“exceedingly remote.” 


ASSOCIATED ELECTRICAL INDUSTRIES, LiImMITED—In 
future, ordinary dividends will be paid in two half- 
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yearly instalments—the interim in October and the 
final in April. The second quarterly interim of 6d. 
per £1 unit payable last month was the last quarter!y 
dividend holders will receive. The move was taken 
after a questionnaire had been sent to holders. 


R. & W. Hawruorn, & ComPANy, LIMITED, 
shipbuilders and engineers, of Newcastle-upon-T yne— 
Despite shortening order-books and keen competition, 
there has been “considerable activity with gratifying 
results” in the year ended June 30, 1960, states Sir 
Robert Rowell, the chairman. Renewed wage claims, 
coupled with rising prices of goods and services, will 
make continued full employment difficult to maintain, 
he says. 


WaLMSLEY (Bury) Group, Limirep—Final dividend 
of 174 (15) per cent. makes 224 per cent. for the year 
ended June 30, 1960, against 20 per cent. previously. 
The year’s distribution is on capital increased to 
£1,250,000 under the agreement with the Beloit Iron 
Works, of Wisconsin, whereby Beloit subscribed for 
250,000 Walmsley £1 ordinary shares at 110s. per 
share. Group net profit was £463,607 (£419,551), after 
tax of £463,450 (£412,950). 


PARKINSON Cowan, LimiTED—In repeating the interim 
dividend at 5 per cent., the directors state that they 
hope to maintain a total which, although lower than 
last year. will be “ judged satisfactory.” In 1959 holders 
received an effective 174 per cent. total, which included 
a 24 per cent. bonus. The financial year is to be 
changed to March 31 and the next accounts will be pub- 
lished about July 1, 1961, and will cover 15 months. 
In view of the discontinuity, payment of a second 
dividend will be considered in May. 


WICKMAN, LimiteD—The formal offer of 18s. 6d. 
per 4s. share of the capital of the Coventry Machine 
Tool Works, Limited, has been sent to holders and is 
recommended by the Coventry board. In a letter 
to holders, Mr. A. Speak, chairman of Coventry 
Machine Tool. states that an increase in the number 
of orders has come too late to affect the results for 
the current year, which will be lower than those of 
1959. The improved order-book, however, would 
normally lead the board to expect last year’s results 
to be repeated in 1961. 


NortH British Locomotive CoMPANy, LIMITED— 
For the 28 weeks to July 29, 1960, a- trading loss of 
£41,692 was incurred on invoiced sales of £4,000.000, 
against a loss of £190,827 for the corresponding 28 
weeks of last year on £2,700,000 sales. Mr. T. Cough- 
trie, the chairman, states that the improvement is due 
to the introduction of works method and of economies 
effected, rather than to a larger volume of dispatches. 
Orders on hand, amounting to £7,800,000 on July 29, 
are quickly diminishing and prospects of locomotive 
erders are “somewhat bleak,” he adds. 


Wolverhampton Die Casting offer 


An offer to acquire the ordinary shares of British 
Pressure Diecasting, Limited, has been made by 
the Wolverhampton Die Casting Company, Limited. 
The basis of the offer is one Wolverhampton 2s. 
ordinary for each 5s. BPD ordinary and the terms 
which have been agreed by both boards, will be 
recommended to holders. Wolverhampton 2s. closed 
on October 25 at 10s., making the deal worth £360,000. 

The directors of BPD intend to accept in respect 
of their own holdings, which together with other 
approvals amount to over 60 per cent. of the ordinary 
capital. Full details of the proposed merger are to be 
forwarded to shareholders as soon as possible. 
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see us for dust 


Machines have become more complicated, and dusts more varied 
in size and nature, but all along the line we’ve more than kept pace 
in the design and construction of equipment to control dust. 
Our current range runs from small self-contained units 


to large tailor-made installations for wet or dry collection systems. 


DALLOW LAMBERT 


This is a Dallow Lambert 
Wet Deduster 


It gives complete control of a 


variety of dusts, making them easily 
disposable in sludge form. 

Wet dedusters are essential, of course, 
for the collection of some explosive 


dusts. Write to us for a catalogue. 


DALLOW LAMBERT LIMITED - THURMASTON - LEICESTER - TELEPHONE: SYSTON 3333 (7 LINES) 
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New Patents 


(Copies o complete are obtainable from the 
Patent Office, Sales Branch, 25, Southampton Buildings, 
Chancery Lane, London, W.C.2, price 3s. 6d) 


$18,827. Sintercast Corporation of America, 134, 

Woodworth Avenue, Yonkers, 2, New York, USA. 

A method, and a composite mould assembly, for pro- 

ducing by infiltration, such articles as turbine blades 

and buckets, nozzles, guide vanes, dies, bearings, 
bushings, seals and related products. 


$18,849. H. J. Daussan, 9 Avenue Leclerc de Haute- 
cloque, Metz (Moselle), France. 

A device which can be used as an expansible float 
to form a scraping frame and protecting means for 
the inner wall of an ingot mould, or as a heat-insulat- 
ing device for the upper end of an ingot mould, and, 
in particular, for an upwardly convergent mould. 


$18,977. Maschinen-u-Werkzeugfabrik Kabel Vogel & 
Schermann, A.G., Hogen-Kabel/Westfalia, Ger- 
many. 

Coreblowing or ramming machines. The object of 
this invention is to extend the use of these machines. 
Accordingly, a press-button valve or similar control 
means for actuating the compressed-air feed valve is 
placed on each side of the machine, thus allowing 
operation of the machine from both sides by two 
operators.This applies where one machine is used by 
two operators, with a corebox each—one inserting and 
filling while the other empties his previously filled 
corebox and vice versa. 


$19,061. J. A. Heron, Farnham Royal Lodge, Farn- 
ham Royal, Bucks. 

Improvements in methods of working metals and 
alloys, such as titanium, which oxidize or combine 
freely with other elements at temperatures at which 
they become formable or plastic, so that they are not 
exposed to contamination. 


819,077. Acieries des Gennevilliers S.A., 119 Avenue 
Louis Roche, Gennevilliers, Seine, France. 

_ Method and means for the indirect preliminary heat- 

ing of parts to be welded through aluminothermic 

casting. 


819,091. Tiroler Rohren und Metallwerke, A.G., 
Solbad Hall, Tyrol, Austria. 
Handling device for composite coreboxes for core- 
shooting machines, particularly with regard to the 
carbon-dioxide process. 


819,391. Ford Motor Company, Limited, 88, Regent 
Street, London, W.1. 

A method of fabricating shell moulds which is 
capable: of retaining the dimensional control and 
surface quality of conventional shell-moulding tech- 
niques, but at reduced cost. 

Small percentages of sodium silicate are mixed with 
a moulding sand. This mixture is then placed against 
a contoured surface of a hot pattern, and at least that 
portion of the sand-silicate mixture adjacent to the 
pattern surface is heated to a temperature of 400 to 
550 deg. F. The cured silicate-bonded shell is then 
removed from the pattern and is suitable for use in 
casting metals. 


$19,393. Bristol Aero-Engines. Limited. Stonebridge 
House, Colston Avenue, Bristol, 1 
Improved shell-moulding processes. On or around 
the exterior surface of the shell, or as an intermediate 
layer in the shell, a coating of metal (in the form of 
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a powder or grit) is applied. The shell bearing pattern 
is then subjected to a high-frequency electro-magnetic 
field of sufficient intensity to melt out the main bulk 
of the pattern material from the shell without cracking 
the shell. 


819,419. R. W. Taccone, 28, Chautauqua Boulevard, 
Erie, Penna, USA. 

A simple, economical means is claimed for compact- 
ing the sand around the sides of the pattern so as to 
overcome the difficulties frequently encountered in dia- 
phragm moulding. 


819,475. Birmidal Developments, Limited, Clapgate 
Lane, Birmingham, 32. 

An improved mould- or core-making machine, which 
has a single arm angularly movable about one end. 
Near the other end is a mould or corebox, a part of 
which is slidably mounted on the arm for movement 
to open and close the mould or corebox. There is also 
provided a blowing head; means for clamping the 
mould or corebox against the blowing head in one posi- 
tion of the arm; and means for curing and hardening 
the mould or core material after blowing. The arm can 
be moved between the blowing and handling positions 
by reason of its angular movement. 


$19,818. Kaiser Aluminium and Chemical Corpora- 
tion, 1924 Broadway, Oakland, California, USA. 
An improved method and apparatus for continuous 
casting of high-strength aluminium-alloy ingots of 
relatively massive cross section. (See also B.P. 757,568, 
FOUNDRY TRADE JouRNAL, November 15, 1956.) 


Industrial Films 


The Central Film Library, Bromyard Avenue, Acton, 
London, W.3, announce that the following 16-mm. 
films have been added to the Library since August, 
1960: 


Let’s Clear the Air (3 reels, running time 28 min.) 
was made by the British Steel Castings Research 
Association and deals with methods of eliminating 
the danger to health of dust in foundries. Instruments 
used for dust sampling and analysis are demonstrated 
and methods of dust suppression are shown in 
operation. 

In the Rough (3 reels, running time 30 min. in 
colour), made by the Carborundum Company, Limited. 
Modern abrasives in the development of cutting and 
trimming techniques used in foundries and other 
heavy engineering works are dealt with, and high- 
speed abrasive wheels, mounted points and depressed- 
centre disc wheels are shown at work, mounted in 
swing frame grinders, portable and double-ended 
grinders. Dust extraction and safety precautions are 
also stressed. 

Supply and Demand (2 reels, running time 20 min.), 
made by Stanley Schofield. The film (in colour) 
gives a detailed record of the methods of store control 
used by the sponsors in the erection of the Durgapur 
Steelworks. 

Hard and Fast (2 reels, running time 16 min.), 
made by the Distillers Company, Limited. This film 
(in colour) shows the use of carbon dioxide for 
hardening foundry sands, based upon the chemical 
reaction of CO, upon sodium silicate. The procedure 
for core and mould making is demonstrated, with 
emphasis on aspects in which the technique differs 
from traditional procedure. The process is followed 
through to pouring and the showing of finished cast- 
ings in iron and aluminium alloy. 
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Production rate 75 shells per hour 


The new Baker Perkins Shell Moulding Machine 
is fully automatic in its operation. The sand/ 
resin mixture supplied to the storage hopper is 
automatically fed to the machine. The finished 
shells are automatically removed from the 
ejection station, and from there if required to a 
suitable conveyor. 


Short runs are entirely practicable, pattern 
changing being simple and quick, taking only 
five minutes and effected single-handed. 


On production, shells 18” x 12” weighing 4 to 
44 lbs. are produced at the rate of 75 per hour 
maximum. 


Baker Perkins sue. macnines 


For further details. please write to: 


Baker Perkins Ltd. 


Engineers 
BEDEWELL DIVISION : HEBBURN-ON-TYNE -Co DURHAM 
PHONE: JARROW 897124 
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CLASSIFIED ADVERTISEMENTS 


1960 


aes words for 10/- - (minimum charge) and 4d. per word thereafter. Box numbers 
extra per insertion (including postage of replies). 
throughout. 


Situations wanted 2d. per 


Advertisements 


Manager, 
first post Monday advertisements can normally 


(accompanied by a remittance 
Foundry Trade Journal, “hha Adam House, 17/19, John Adam Street, Adelphi, London, W.C.2. If received by 
be accommodated in the following Thursday’s issue. 


) and replies to Box Numbers should be addressed to the Advertisement 


SITUATIONS WANTED 


NOUNDRY TECHNICIAN (29), 
A.M.I.B.F., National Foundry Col- 
loge Diploma, desires progressive position 
ere drive and ability to act on own 
initiative are needed. Experience in light, 
medium and heavy grey iron, mechanised 
and jobbing work, shell moulding and 
shell coremaking, CO., quality control and 
methods. Student apprenticeship served 
in general engineering. Box FT915, 
Founpry TRaDe JOURNAL. 


OUNDRY MANAGER (and Director), 
aged 37, L.I.M., M.I.B.F., desires 
change. Experience covers all aspects of 
grey and high duty iron casting manu- 
facture and customer relationship. Present 
salary £1,200, car and bonus. Box DA920, 
Founpry JOURNAL. 


OUNDRY METALLURGIST, 23, 

_married, H.N.C. in Metallurgy, 
experienced im grey and malleable iron, 
desires post as Technical Representative 
but would consider as Foundry 
Metallurgist or Assistant Foundry 
Manager. Box FM919, Founpry TRADE 
JOURNAL. 


OUNDRY ENGINEER (44) 
change. Good 


seeks 
background, and 
experience Installation. Developments, and 
maintenance of Mechanised Foundries, 
with senior experience last 15 years. Box 
FE912, Founpry TRape JOURNAL. 


SITUATIONS WANTED—contd. 


OUNDRY FOREMAN, experienced in | 
aluminium gravity diecastings, cap- 
able of taking full charge, desires change 
with prospects. Box FF906, Founpry TRADE | 
JOURNAL. 


ON-FERROUS FOUNDRY  TECH- 
4N NICIAN, 25 years’ experience all 
types of gravity diecastings, piston pro- 
duction, some experience of shell core 
making and centrifugal casting, desires 


change, can act as a ae representative. | 


Birmingham area. Box NF892, Founpry 


Trape JOURNAL. 


ECHNICAL REPRESENTATIVE posi- 
tion sought by A.M.I.B.F. (33), versed 

CO,, shell and Tubber- plaster processes ; 
investancad and frozen mercury; sand, 
gravity and pressure die. Used to meeting 
ete at all levels. Resident Wolverhamp- 
ton. Clean, current, 
TR907, 


driving licence. 
Founpry TRADE JOURNAL. 


OUNG EXECUTIVE, at present Chief 


Metallurgist of large foundry, desires | all 


managerial appointment. Technical and | 
practical experience in the development 
and quantity production of grey alloy, and | 
SG iron castings by modern moulding and 
melting techniques. Present salary £1,650. 
Box YE902, Founpry TrapE JOURNAL. 


| 


| 
| 


Box | 


SITUATIONS WANTED—contd. 


NICIAN (30), L.I.M., A.M.I.B.F., 

H.N.C., N.F.C. Diploma, high 
duty irons, steel and light 


alloys, desires 
progressive position in modern foundry. 
| Management preferred. Salary £1,200 pa. 
Location West Midlands. ox FM87!, 
Founpry TRADE JOURNAL. 


OUNDRY MANAGER, aged 39, desires 
change; City and Guilds Metallurgy, 
ractical experience iron, steel and non- 
errous, mechanised and jobbing, CO, and 
shell moulding, estimating, rate-fixing and 
cost control systems, and radiographic in- 
Box M905, Founpry 
OURNAL. 


SITUATIONS VACANT 


DEANS & SON (YORKSHIRE) LTD. 
Beverley, Yorkshire. 


Assistant Gravity Die-Shop 
FOREMAN to work in New Die 
Foundry. Must be fully experienced in 
aspects of Gravity Diecasting work 
preferably between 25/35 years of age. 
Apply in confidence to:— 
Personnel Manager, 
DEANS & SON (YORKSHIRE) LTD. 
Grovehill, Beverley, East Yorks. 


desirable. 


initiative. 


in sales. 


iron castings up to five tons. 


Executive Selection Service 


is advising on the following appointment 


SALES MANAGER (Manchester Iron and Steel Founders) 


An energetic Sales Manager is required for an old established but rapidly 
growing foundry in the East Manchester area, specialising in steel and 
Its modern and mechanised plant is at 
present being expanded. A first class opportunity occurs for personal 
development and possible appointment to the Board. The preferred 
age is about 35 and an engineering background with sales experience is 
The person appointed will be responsible directly to the 
Managing Director and will be required to assist in the formulation 
of sales policy and its own implementation in the field on his own 
After an initial probationary period the anticipated earnings 
will lie between £2,000 and £2,500 per annum, with scope for substantial 
increases On a commission basis commensurate with the anticipated rise 
A company car will be available. 


Brief written applications should be sent, in complete confidence, to 
Mr. M. P. T. Longworth (1219) at 
Associated Industrial Consultants Limited 
1, Princess Street, Manchester. 


Associated Industrial Consultants 


s 
DP 
ind 
008 
PA’ 
Tor 
Pou 
on 
Apr 
Div 
ford 
; Tel 
D 
Sau 
foul 
suc 
the 
apd 
whi 
aN 
pre 
nice 
of } 
MEN 
5 T 
y 
Sou’ 
ma) 
wit! 
exp 
bon 
Opp 
tons 
j 


1960 


TS 


1umbers 
2d. per 


hsement 
ived by 


—contd. 
T/TECH- 


9, desires 
stallurgy, 
and non- 
CO, and 
xing and 
aphic in- 
y TRADE 


NT 
) LTD. 


Die-Shop 
New Die 
enced in 
ng work 
f age. 


NOVEMBER 3, 1960 


SITUATIONS VACANT—contd. 


OUNG MAN required as ASSISTANT | 
to Director of large Non-ferrous 
Foundry in the Midlands. Splendid 
pportunity for keen young man willing 
able to for higher executive 
yosition. Box YM909, FounpRy TRADE 
JOURNAL. 


PATERSON HUGHES ENGINEERING 


CHIEF DRAUGHTSMAN 


the Foundry 
Bedfordshire. 
experienced in 
and capable of 


HIS vacancy is in 
Division at Stotfold, 

fop grade man wanted, 

foundry Mechanisation 

ontrolling staff. 

Apply to Mr. J. Bain, Director, Foundry 

Division, Windsor Works, Stotfold, Bed- 

fordshire. 

Telephone Number STOTFOLD 481. 


EPARTMENTAL FOREMAN required 


for the non-ferrous department of 
Saunders Valve Company Ltd. at their 
fouudry in Dock Parade, Newport. The 


successful applicant will be responsible to 
the Foundry Manager for the technical 
apd general control of the Department 
which is producing approximately 4 tons 
of castings per week. This output is in- 
creasing and the vacancy should present 
an interesting opportunity to a man with 
previous supervisory experience and tech- 
nical knowledge of melting and castings 
of non-ferrous metals. Written application 
should be made to the PerRsonnet Depart- 


vent, Grange Road, Cwmbran. 
ECHNICAL REPRESENTATIVE re- 
auired by Foundry Suppliers for 


South-Eastern England. 
be between 25 and 35 


Applicants should 
years old (younger 


may be considered), of sound education 
with practical foundry and core shop 
experience. Starting salary £750 p.a. with 
bonuses and expenses. Car provided. 
Opportunity for rapid progress. Box 
TR913, FounpRy TRADE JOURNAL. 


XPERIENCED METHODS’ ENGI- 
NEER required for West of Scotland 
Steel Foundrv. Weight range up to 10 
tons. Box EM898, Founpry Trape JOURNAL. 


FOUNDRY TRADE JOURNAL 


SITUATIONS VACANT—contd. 


AND MOULDERS AND CORE- 
MAKERS required for small job- 

bing foundry. Experience on non-ferrous | 
metals —- Good wages and con- 
ditions. Apply: PERSONNEL DEPARTMENT, 
E.M.I. Ltd., Blyth Road, Hayes, Middx, 


qVOUNDRY MANAGER 
Non-ferrous Foundry in the South 

of England. Experience in Die Casting 
essential. Pattern making and Die Design 


required for 


experience desirable but not essential. 
Good disciplinarian, age 35—45. Salary 
£1,500. Please give full particulars in 
strictest confidence. KBox FM918, Founpry 


TRADE JOURNAL. 


FOREMAN 

small well eauipped Iron 
light to medium, CO, and green sand, 
charge, South Coast Housing assistance. 
Pension Scheme. Write im confidence; 
interview expenses. Box FF917, Founpry 
TRADE JOURNAL. 


DERBYSHIRE EDUCATION COMMITTEE 
ILKESTON COLLEGE OF FURTHER 


required for 
Foundry, 


EDUCATION. 
PPLICATIONS are invited for the 
d full-time post of ASSISTANT LEC- 
TURER, Grade A, qualified to teach 


Foundrywork and some Patternmaking up 
to the standard of the 


tion of the City and 


Institute. 

Applicants should hold a Full Techno- 
logical Certificate or a Final Certificate in 
Foundry Practice of the City and Guilds 
of London Institute. Previous teaching 
experience would be advantage but is 
not essential. 

Salary scale 
Additions will be 
fications and training 
be allowed within 
industrial experience. 

Further particulars and forms of appli- 
cation may be obtained from the Principat. 
Ilkeston College of Further Education, 
Field Road, Ilkeston, to whom the com- 
pleted forms should be returned within a 
fortnight of the appearance of this adver- 
tisement. 


Guilds of London 


an 


£520 £27 10s. 
paid for approved quali- 
and increments will 
scale for approved 


R. F. Coutts, 
Clerk to the Governors. 


its Development Department. 


investigational and advisory work 


castings, and plant engineering. 


types of ironfoundries. 


resources of the 
disposal. 
is such that able men can readily 
reputation in this field. 


Birmingham. 
or Redditch. 
Those interested are invited to write 


IRONFOUNDING TECHNOLOGISTS 


The British Cast Iron Research Association requires men with ae 
experience in the ironfounding industry and thorough training in foundry 
metallurgy, foundry engineering or sand technology for appointments in 


The Department provides an advisory service to members which covers 


production, including melting, moulding, raw materials, uses for iron 


Excellent opportunities will be provided for extensive experience in all 
Generous provision is made for travel to all 
parts of this country and abroad. 
encouraged to develop special investigational interests and all the 
Association’s laboratories will be placed at their 
The character of the work and the nature of the experience 


Remuneration will depend on age, experience and qualifications, but 
will be substantial and not less than salaries likely to be paid in industry. 
The Association’s laboratories are in pleasant rural surroundings near 
Private daily coach services available from Birmingham 
Contributory pension scheme is in operation. 


Research Association, Alvechurch, Birmingham. 
All applications will be treated in strictest confidence. 


on all aspects of iron castings’ 


Successful candidates will be 


acquire a commanding national 


to the Director, British Cast Iron 


sole | 


Advanced Examina- | 


to £1,000. | 
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| SITUATIONS} VACANT—contd. 


| JPOUNDRY FOREMAN | required for 
medium sized Steel Foundry in the 
Glasgow area. Applicants should possess 
a sound practical yore fae and be con- 


| versant with the latest developments in 
| Steel Foundry practice. Staff conditions 
| Pension Scheme, excellent canteen and 
| good travelling facilities. Apply Box 
| FR910, Founpry Trade JOURNAL. 

MACHINERY WANTED : 
JANTED.—60-100 lb. Furnace. Gas or 


V oil. Write with details Butier, 
Mitcham Lane, Streatham, S.W.16, 
telephone Streatham 4286. 


war 


10, 
or 


Wadkin Pattern Miller, 
” Recessor, Disc and Bobbin 
Sander, Dimension Sawbench, Spindle 
Moulder. Good prices paid for modern 
machines. ‘‘ Meapow,” Manor Lane, 
Whatton, Notts. 


NE Roller and Draw Machine to take 
box size 3 ft. square. Box OR911, 
FounDRY TRADE JOURNAL. 


| MACHINERY FOR SALE 


D222 BROOM AND WADE Air 
| Compressor, first class condi- 
tion, May be seen working. Lawrorp 


Manningtree 312. 


AB shockless, jolt-ram Rollover 

av Moulding Machine, table size 40 
in. 30 in., complete with pneumatic 
clamps. 

3 ton capacity belt take off Hopper Unit, 

| first class condition. 

| 3 ton enclosed geared Ladle 


IRON WORKS, 


| 50 cwt. oil bath geared Ladle, first class 
| _ condition. 
| Roper 10 cwt. Racking Hoist, complete 


with 3 cwt. dipping covered Ladle. 
B.M.M. A.T.O. Rollover Moulding Machine. 
Lawrorp Piant & Macuinery, 
Manningtree 365. 


| 
RAYSHAW Fired 
| Furnace, complete in 
including instrumentation. 
G.E.C. Batch Type Horizontal Tempering 
Furnace with roller track. Complete in 
all respects. 
WHITEFIELD MAcHinery & PLant, LIMITED, 
48, Chatham Street, Edgeley, Stockport, 


Cheshire. 

“ Monometer ”  1,000-Ibs. 

-apacity Central Axis Tilting 

Furnace. Very little used and equal to 

new. Box OM916, FounpryY TRADE JOURNAL. 

FIRED FURNACE, lift-out type. 
WwW 120 Ib. capacity of brass, high 


aualitv lining for rapid melt. complete 
with blower, £150. Box GF922, FounpRy 


TRADE JOURNAL. 
L boxes, as new. size 33 in. 

in. deen and 10 in. deen. 
for sterling boxes 16 in. 
and smaller, or will sell, Box 


Founpry Trape JouRNAL. 
15 TON Travelling Crane by Sir 
William Arrol—so ft. span full move- 
ment cab control—existing electrics. 460 
V.D.C. £500 purchaser to dismantle and 
remove. 
Tange Crane 
50 ft. span hoist 
230 


amd cross 


Bale Out 
all respects 


(brass) 


moulding 
< 18 in. 
Will ex- 
16 in. 
LQ921, 


ARGE quantity sterling 


2 ton overhead Travelling 
floor controlled—mannual 
traverse existing electrics 


Revill 
working 
nhase 
| All subject to prior Sale. 

Box TC914, Founpry TRADE JOURNAL. 


Motorised Radial 


Compressor 
pressure 80 Ib. sq. 400 V. 3 


in. 


= 
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MACHINERY FOR SALE—contd.; MACHINERY FOR /SALE—contd. | MACHINERY FOR SALE—contd. | 8 


overhea ravelling crane, 
SHOTBLAST MACHINES A 


35 ft. all electric. don 
mn overhea ravellin crane, | 
RE-CONDITIONED BMM type 25 ft. 6 in. spam, 2 girder, all electric, 

All sizes. Rooms or Cabinets. RDS Jolt Squeeze, Turnover pendant control. tion. 
Ex stock or prompt delivery. 5 ton overhead travelling crane, 45 ft, | 400 


A i i » all el 
Try us for 1300 Ibs. Pattern Draw 12”, Table Two swing frame grinders. 
Spare parts & tungsten carbide Size approximately 48” x 30’. 
nozzles. Large motorised rumbling barrel. 
Fully illustrated Catalogue free TWO BMM type AT4 Jolt Te ee eae 
on request Squeeze, Turnover Moulding Cireninghem 
Actual Manufacturers: Machine, Jolt Load 325 Ibs. 
ELECTROGENERATORS LTD. }!) pattern Draw 9”, Table 30” x 21.” CAPACITY AVAILABLE 


AUSTRALIA ROAD, SLOUGH ASTINGS.—We can save your perce 


. Telephone; SLOUGH 22877 JACKMAN 5 ft. diameter Sand castings, ferrous or non-ferrous, by I 
35 years of satisfactory service an approv impregnation process; sample 
Mixer, Under-Driven, arrange castings treated A.D. approved. — 
for V Belt Drive 66, Sent 
Mi 3 
‘IRED Rotary Furnace complete ITREOUS ENAMELLING.—Capacity 
with Burners, Blowers, Control Pamel, Re- 
Us man be seen crecte ete.). Prompt delivery b own tra 
ainge Roa vidale, Sta‘ or eighley, Yor ‘eighley 
| Tipton 2448 44, BANK ST., SHEFFIELD | 3137 
~~ TREATMENT of Iron and : 
T teel. Annealing, Normalising, 
Stress _ aad Shotblasting. Prompt 
ustLess Iron Co. TD. rico Works, 
Portable Electric Sieve. Keighley. Tel. Keighley 3737. 
g3 F.M. Make p.s.i. Type H.P. Four British Moulding Machines, A.T.4 APACITY available for Iron and Steel 
Broomwade 100 EH.241 75 ” Castings, Sand and Shell Moulding, 
270 Broomwade 100 EH.240 55 Morris Screenerator. pattern making capacity. Enquiries 
210 C.P.T. 100 PB-4-210 50 invited: Knete Castines, Lrp., Station 
= Belliss & Morcom 100  —— 49 Coleman Wallwork, jolt squeeze, pin Road, West Horndon, Essex. _ 
Broomwade 100 D.23 45 lift, Moulding Machine. on 
TH os Ww. WARD LTD. MacNab jolt squeeze Moulding Machine. 
ALBION WORKS SHEFFIELD || New piain jolter—small size FOUNDRY BLACKINGS 
New and unused drawer t vens A large quantity of highly pure graphite 
Remember Wards might have it! by Alldays & of fine particle size is for use 
1 M New Bale-out and Lift-out Furnace. inimum | ton lots at on in I cwt. 
ROUNETSS HRS Leaflet and photograph available. sacks. Highly recommended. 
Type Jolt Squeeze t/over COLLOIDAL GRAPHITE LTD. 
pa raw 9 in New Polford 600 Ib. it ‘ < 
B.M.M. Type TO3. Hand Squeeze t/over Manufacturers of Colloidal dispersions, 
draw 12 in. “Moldgraph” for CO, Blackings, 
Jolt Squeeze Morgan 600 capacity coke-fired and other Graphite products. 
ver, pattern draw tilting furnace. 
Jolt Stripper, Sheffield 27397 Pond Hill, Sheffield 1 
pattern draw 6 in. N 
Hainge ay Staffs Australia Road, Slough, Bucks APACITY available for sepetition Brey 
2 ‘elephone: Slough iron castings, in weights from 
ounces to 28 Ibs. Metal grade 12. Cored 
work a speciality. All enquiries invited. 
AGAR 6 in. 8 in Centre motor- Prompt replies. Wm. WuHurenouse 
gap bed ped Woodturnin Eagle Foundry, 
ravelling slide carriage, outside turn- ourbridge Road, Halesowen. 
ing. nused. Dattons, Canal Street, SAND MILLS, ETC. 
Nottingham. NEULEC 6 ft. dia. with bucket eleva- CAPACITY WANTED 
DEVEY 5 ft. dia. pan, overdriven. _ JOBBING FOUNDRY 
RY Pan Mill, 17 in. capacity immediately required for 
ACME Sand Dryer, coke-fired. cast iron up to $ ton weight. 


DISINTEGRATOR double-cage, 3/50/400 V. 
PNEULEC Silkysand Disintegr 


ator. Apply the : 
Herbert Morris MULBARO portable Sand Churchill Machine Tool Co. 
FOUNDRY "EOUIPMENT Senior “ Lin Ltd., 
slade No. 1” SAND SLINGER. motor- Broadheath, Manchester. 
STOCK UP TO STON CAP 


/EXH FANS, belt- 
d motor-driven—all size’ SERVICES TO FOUNDRIES 
E. A. ROPER & CO. LTD. ATR COMPRESSORS, AIR RECEIVERS, 
ETC. EFINERS require supplies synthetic 


KEIGHLEY * Phone; 4215-6 S. C. BILSBY & CO., Graphite in dust, chips, or smal 
Hainge Road, Tividale, Tipton, Staffs ieces. ll enquiries answered. 
"Phone: Tipton 2448. .| RE868 Founpry TRADE JOURNAL. 


| 
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—contd. BUSINESS OPPORTUNITIES | MATERIALS WANTED—contd. PATENTS—contd. 
DVERTISER seeks financial interest 
medium sized iron foundry, ‘Lon. 
octane | WANTED assisted or gravity fed, for exploitation on 
tion. Write Box AS865, Founpry TRADE on 
45 ft, SCRAP ELECTRODE CARBONS Meuse, France. 
of tonnages and samples to 
WA NTED Blackhole Mine, Eyam, iDerbys. able incieding Gat 
Phone: Eyam 227 goad ter, peice 
=—|] URGENTLY 
porous PATEN MATERIALS FOR SALE 
ow.» Discarded Sacks, 
roved. — 
Viaduct, Slag Bags, “BLU-SKY” PATENT RIGHTS 
Capacity Old Sacking. Manufacturer, willing to negotiate 
tings in either the selling rights, or licence to 
lustre For good prices and prompt manufacture the following:— : 
‘Trico settlement sel! to actual users. 
complete with fixed fireguard, both 
covered by patent rights. 
on and JOHN CO | I ON Boiler and firewell cast in one piece 
nalising, silicon alloy, also skirting and panel 
(JUTE) LTD. for small bore central 
eating. 
Works, N U N B R re) oO K L LS Write 
nd Steel MIRFIELD - YORKSHIRE Maze Street Works, Darcy Lever, 
ae Tel: Mirfield 3306-7 Tel. No.: Bolton 3469. 
Station 
5 By Order of Moorwoods Limited. 
SHEFFIELD 
r use 
enn. MODERN MECHANISED FOUNDRY PLANT 
). Pattern Shop Machinery, Core Sand Mills, 
ions, Acme Continuous Core Stoves, 
” Roller Conveyors, MORRIS 25 tons p.h. CONTINUOUS SAND PLANT, 
= Sandrammer 4 Ton Sand Plant, Skips, Foundry Ladles, 
Moulders Tools, AIR & MAGNETIC MOULDING MACHINES, 
ye from Morris Plate Type Mould Conveyor, Four Cupolas & Blowers, 
a FOXBORO’ AIR WEIGHT AUTO CONTROL UNITS, Sterling Moulding Boxes, 
et, Cast Iron Boxes, Fettling Grinders, Rumbler Shotblast Machines, 
ne STOCKS OF PIG IRON AND SCRAP, Trucks, Trolleys, Racks, etc. 
= LEOPOLD FARMER & SONS 
aad Will Sell the Above BY AUCTION on the Premises. 
HARLESTON IRONWORKS, HARLESTON ST., 
Co. WEDNESDAY, 9th NOVEMBER 1960. 
: On View Two Days Prior and Morning of Sale. 
Catalogues of: 
_/- Leopold Farmer & Sons, Industrial Property, Plant & Machinery Auctioneers 
— & Valuers, 46, Gresham Street, E.C.2. (Tel : MONarch 3422). 


Box 
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MATERIALS FOR SALE 


pulverite' 


| COAL DUST | 
lowest in ash 


eeeeveeeeeeee 
The STANDARD PULVERISED FUEL Co. Ltd 


Head Office 
STREET, WESTMINSTER 
TEL : ABBey 6255/6 


47 ~=VICTORIA 
LONDON, S.W.! 


SILICIDE. Finely 

exothermic co itions, (now bei 
successfully — several "toundries) at 
— hich save you money. 
IMITED, 47 High Edgware, 
sex. EDGware 6666 


Toxans 
Middle 


for or Capolas, and 
xD Sar Lap. 
ry VI 
Wolverton, Bucks. 


__ SERVICES To FOUNDRIES 


FOUNDRY TRADE JOURNAL 
PROPERTY FOR SALE 


MALL ‘Grey Irena Foundry for Sale, 
Freehold available. Well established, 
Midlands Area. Industrial Zone. Produc- 
ing Engineering Castings. Apply Box 
SG901, Founpry Trape JOURNAL. 


MALL FOUNDRY available in East 
Midlands, fully equipped. Reasonable 
offer would be considered for immediate 
decision. Nucleus of contacts available. 
Box SF897, Founpry Trape JouRNAL. 


MALL GREY IRON FOUNDRY for 
sale. Well established. Freehold. 
Producin general engineering castings, 
industrial zone. Midlands area. Apply 
Box SM874, Founpry TraDe JOURNAL. 


PATTERNMAKERS 


ATTERNS for all branches of Engia- 
eerin for Hand and — 
Moulding.— Law_or, 
Letchworth. 


URMsTON & 


ENRY CLUETT & CO., LTD.—Pat- 

terns of all types in Wood, Metal 
and Epoxy Resin. Hm. Raa by_ return. 
Quick delivery. Furlong Road, Tunstall, 
Stoke-on-Trent. Tel. 87822 


PATTERNMAKING 
LARGE CAPACITY AVAILABLE 
1M ALL BRANCHES OF THE TRADE 


MARSDEN HIND & SON LTD. 


IDE BRIDGE WORKS, 
JOHN ‘ST. ASHTON-U-LYNE 
EST. TEL: ASH 2426 


NOVEMBER 3, 1960 
PATTERNMAKERS—contd. 


OR successful castings from you 
plant. Pressurecast matchplates, pre 
cision wood or metal pattern equipment 
can be purchased quickly. competitively, 
from Bros. Baggrave 
Street, Leicester. Tel. 67020 


PATTERN MAKERS 
(Engineering) CO. LTD. 
Shrewsbury Road, London, N.W.10 


PATTERNS 
CASTINGS 
Phone: ELGAR 8031/2 


Phone: Hockley (Essex) 337 
HOCKLEY FOUNDRY 
CO. LTD. 
HOCKLEY, ESSEX 
for first class 
CYLINDER-IRON CASTINGS 
BY SHELL & ALL MODERN 
PROCESSES 
Quick & reliable delivery 


London Address: 5 Osbert Street, 
Westminster, S.W.|. 


Telephone : Victoria 7486 


To the PUBLISHER\ 


TELEPHONE : 
TRAFALGAR 6171 


JOHN ADAM HOUSE 


below until countermanded, for which 


SUBSCRIPTION ORDER FORM. 


FOUNDRY TRADE JOURNAL 


With which is incorporated “THE IRON & STEEL TRADES JOURNAL” 
17/19 JOHN ADAM STREET 


ADELPHI - LONDON - W.C.2 


Please send the FOUNDRY TRADE JOURNAL to the address given 


£2.12.0.(Home) . 
£3. 0.0. (Abroad) '* enclosed in 


payment of One Year’s Subscription. 


Cheques and Post Office Orders to be made payable to: —INDUSTRIAL NEWSPAPERS (FUEL & METALLURGICAL), LTD. 


TELEGRAMS : 
“ZACATECAS. RAND. LONDON. 


| 
| | 
| 
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ntd. 


you 


etitively, 

Bageren| B LEVY MANUFACTURE BOTH WOODEN AND METAL PATTERN 
ae , EQUIPMENT FROM THE SMALLEST AND MOST INTRICATE, 


S & C 0 MPANY UP TO THE VERY LARGEST AND HEAVIEST TYPES 
w é First class workmanship by modern methods and plant 
W.10 a (P ATTERNS) ce enable us to offer reliable, prompt and competitive service 
= . SEND YOUR ENQUIRIES, LARGE OR SMALL TO: 

L I MITED Y B. LEVY & CO. (PATTERNS) LTD., 1-5 OSBERT STREET, LONDON, $.W.1 
_ TELEPHONE : VICTORIA 1073 or 7486 
37 


GLASS FIBRE REINFORCED 


supplied over 500 sets 
of Epoxy Resin Pattern 
Equipment to OVER 45 
well-known Foundries. 


Our RESOURCES and 


EXPERIENCE are at 
YOUR service! 


DAWSON RD., BROADHEATH, ALTRINCHAM, CHESHIRE. MK Technical Representatives are always available to discuss your 
Tel: ALTRINCHAM 334! requirements upon request. 


“EPOXY” 
RESIN 


PATTERN EQUIPMENT 


Wi 


JOHN BURN &CO.(B‘HAM) LTD. 


ne: WICTORIA 0137 


| | | | | | | | | | | | | | | | | | | | | | | 
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PERRY SONS 


NOVEMBER 3, 1960 


LANE 
LTD. LEICESTER 


WOOD & METAL PATTERNS 


PRESSURE CAST PLATES — 


OVER 150 SKILLED 


CRAFTSMEN AT YOUR SERVICE 


TELEPHONE LEICESTER 32261 


Wm. REID & Co. 


PATTERNMAKERS 
full facilities available for precision patternmaking for hand and machine moulding. Keen Prices—Prompt Delivery. 
Phone SOUth 0075 or write:— Wm. REID & Co., Cardwell Street, Glasgow, C.5 


BY 


PASSE ,,. 
PAISLEY 


SERVING ALL BRANCHES OF 
ENGINEERING EXISTING 
PATTERNS ALTERED 


J. F. PASSE & CO. 


FORBES PLACE - PAISLEY - SCOTLAND 
Telephone: Paisley 2553 


HARGRAVES BROS. 


(MANCHESTER) LTD. 


31, QUAY STREET, MANCHESTER, 3. 


SPADES-SHOVELS 
COKE FORKS 


"PHONE BLACKFRIARS 9510 
FOR ALL FOUNDRY SUPPLIES 


METALLINE 
IRON CEMENT 


Indiepensable in all Foundries and Engineering Sheps 


CORE GUM AND ALL SIZES WAXCORE 
VENTS SUPPLIED 


TELEPHOME BELL 360! 


THE METALLINE CEMENT CO., 
10 MARGARET STREET, 


BLACK SEAM AND HISEGAR 
REFRACTORIES 
Linings, Patchings, Cements, Ground Fireclay. 
Firebricks, Foundry Sands and Compo. 


MIDLAND MONOLITHIC 
GOOSE LANE, BARWELL, LEICESTER 


GLASGOW, C.I. 


BLACK SEAM 
heated downdraught 
CRUCIBLE FURNACES 


Coke, Oil or Gas Fired 
Free demonstrations at your works 


FURNACE LINING COMPANY LIMITED 


Tel. Earl Shelton 2061/2 (2 lines) 


“le 
| 
| 
: 
; i & 
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FAITHFUL SERVICE TO THE FOUNDRY INDUSTRY 
(ESTABLISHED 1932) 


Send your enquiries to:— 


NICHOLL & WOOD LTD © 


Manufacturers of Telephone HX 64484 
CHAPLETS & STUDS - STANDARD STUDS FROM STOCK : SPECIAL SIZES IN ANY 
SHAPE OR PATTERN MADE TO CUSTOMERS REQUIREMENTS AT SHORT NOTICE 


BILSTON 
BOXES 


Interchangeable - Accurately jigged 


and reamed. Withstand rough handling. 
Long life without distortion. 


Sizes and shapes to requirements. 


rom «ake 


e Agents for FOUNDRY SUPPLIERS LIMITED. 
Southern England 25A, Cockspur St., London, S.W.1 ’Phone: TRAfalgar |14/ 


960 
|| 
|) 
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Sand bound with ALMARINE flows 
freely into the core box whether 
hand methods or a core shooter is 
employed, and enables maximum 
output to be obtained without any 
loss of accuracy. Baking times are 
cut and finished cores have excellent 


dry strengths. 
Use 


ELETCHER MILLER core otld 


FLETCHER MILLER LTD. ALMA MILLS + HYDE + CHESHIRE 
Telephone: Hyde 3471 (5 lines) Telegrams : EMULSION, HYDE 


SINCE 1888 


GUNMETAL « BRASS 

PHOSPHOR-BRONZE 
LEAD-BRONZE 
BRAZING METAL 
MANGANESE-BRONZE 
ALUMINIUM-BRONZE 
NICKEL SILVER » ALUMINIUM 
ALSO SELECTED SCRAP METALS 


APPROVED 


THE CITY CASTING & METAL CO. LTD. 
BARFORD STREET + BIRMINGHAM 5 


4 “Relegraphic Address: “Turnings” Birmingham Telephone: MIDLAND 0645 


‘ 
ae 
| ACCURATE CORES - MORE QUICKLY 
‘ 
gee 
ae 
\ SN 
SS 
co7 
- 
4 
A.1.D.. 
A.R.B& ADMIRAL TY 
= LES 3 
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BLACKWELLS 
FOR ALLOYS 


FAMOUS SINCE 1369 


% YOUR ENQUIRIES AND YOUR 
TECHNICAL QUERIES INVITED 


BLACKWELLS METALLURGICAL 
WORKS LTD. 


Thermetal House, Garston, Liverpool, 19 


Phone: GARston 980. Grams: Blackwell, Liverpool. 


F.J. BALLARD 


AND CO. LTD 
TIPTON, ENGLAND 


| ANIUM 
OCLUMB) UM 
flows HRO MIU 
MANGANESE 
ether MOLYBDENUM 
er is PY Li 
any 
are 
guTiLe-ILMEN 
ly NGANESE oR 
all Minerals 
E ane 
YE 
| B Industrial 
Ovens 
| | 
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THE FINEST ANTI-STICK MOULD RELEASE AGENT FOR 
SHELL MOULDING DIE CASTING AND CO; PROCESSES 


This Ambersil product is now packed in Aerosol containers ‘ 
which facilitate sure and controlled application . . . sure, 
because the high pressure injection is a guarantee that the 
coating will fix to every part of the mould no matter how 
intricate the design, and controlled because just one even 


pass over the mould surface is all that is required. 


Because of Ambersil’s composition, a film of only one micron 
thick (one pass) gives perfect results for several cycles; this 


saves money and time. 


For work requiring higher temperatures FORMULA I is 


recommended. 


For performance, application and economy . . . there is no 


mould release agent to equal AMBERSIL. 


%* High heat resistant 
%* Low surface tension 
% Reduces rejects 


JUST A 
LITTLE 
SQUIRT 
ON THE 
MOULD 
and 
Ambersil 
does the rest 


¥ Improves finish 
Clean 

Inert 

Non-inflammable 


FORMULA ONE. Price details per aerosol: 18/- singles, 17/- 4 doz., 16/- doz., 15/- 2 doz., 13/6 gross. 
FORMULA TWO. Price details per aerosol: 16/- singles, 15/- 4 doz., 14/- doz., 13/- 2 doz., 11/6 gross lots. 


AMBER OILS LIMITED, 11a Albemarle Street, London, W.1. MAY. 6161 
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SWING 
er) FRAME 


FETTLING GRINDER 


Simple, powerful and effective with all essential 

features for the rapid removal of excess metal from 

castings and welded structures. Removing one 
pound of metal in 3 mins. 


Uses modern high-speed Resinoid Bonded Wheels 
12” dia., powered by 3 h.p. totally enclosed motor, 
tilts at any angle and fitted with spark arrester. 


Write for List iil 


L. J. H. BALLINGER LTD. 


Station Rd., Woodchester, Gioucestershire. Phone: Amberley 323! 


CHEMICALS AND FEEDS LTD 


ADELAIDE HOUSE, KING WILLIAM STREET, 
LONDON, E.C.4 
Tel, Mansion House 9621 (5 lines) 
Cables : ‘Chemifeed’ London 
Telex 23209 


Sole UK Concessionaires for : 
HIGH QUALITY 


GREEK 


BENTONITE 


Grades ; Pulverised 150-200 mesh 
with 9-13°% Humidity 
Packed in bags. 


Crude pieces with 
15-19% Humidity. 
Packed in bags or in bulk. 


Associated with: P. Leiner & Sons (Wales) Ltd., 
Glamorgan Alkali & Acid Co. Ltd., and other 
U.K. and overseas manufacturers. 


52 
= 
ay 
| 
| 
| 
| 


1960 


161 


on 


NOVEMBER 3, 1960 FOUNDRY TRADE JOURNAL 53 
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designed and tested in accordance with the findings of the 
sub-committee of the 


FOUNDRY GOGGLES JOINT ADVISORY 
COMMITTEE TO THE MINISTER OF LABOUR 


DOG « GOGGLE CONTACT YOUR USUAL 
4 SUPPLIER FOR FULL DETAILS 


PRODUCT 


WM. STEPHENS & SONS LID. 


CRAWLEY ROAD, WOOD GREEN, LONDON, N.22. 


LAIDLAW 
LADLE HEATING 
Equipment 


The illustration shows our town’s gas fired equip- 
ment applied to bogey ladies at the Works of 
Grahamston Iron Co. Ltd., Falkirk. Similar 
equipment can be provided for all types of gas as 
well as liquid fuels. 


LAIDLAW DREW & CO., LTD. 


A JOR.ROBINSON COITD SIGHTHILL INDUSTRIAL ESTATE, EDINBURGH, 1! 


4 Telephone : Telegrams: 
SCOLS WARWICK RD. SOUTH CRAiglockhart 4422  ERICLEX, EDINBURGH ” 

MANC TER 16. ENCLAND London Office:—63, QUEEN VICTORIA STREET, LONDON, E.C.4. 
el.: y 


“SCOLS” Super Iron Cement 
is made from the finest ingred- 
ients to rigid specification. For 
dealing with blow holes and 
other defects in foundry work, 
it has no equal. When set it 
becomes an integral part of the 
casting itself, having the same 
co-efficient of expansion as the 
metal upon which it is used. 
Withstands oil, steam or 
water. Write for prices and 
details of packing. 


7d 
ea Universally known and 


x (respected throughout 
A the Foundry Industry. = 


= 


ics 
SUPER 
TRON 


: 
There's a standard hose available for virtually every 
job. If not, we can design one. Our resident Area 
Engineer will be glad to give full details and advice. 


WILKINSON RUBBER  LINATEX 
=e CAMBERLEY SURREY Camberley 1595 


factories and distributors throughout the world 
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CUT COSTS 
of 
foundry fettling 
with 
Zircosil 


ZIRCON SAND 
AND FLOUR 


ASSOCIATED LEAD 


MANUFACTURERS LTD. 


ZIRCON DIVISION, CRESCENT HOUSE, 
NEWCASTLE UPON TYNE, 1. 
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I | Telephone : Blackheath 1020 


ROSS BOLT, NUT and 
RIVET WORKS, 


THOS. GADD, 


ROWLEY REGIS, near BIRMINGHAM 


RIVETS of all kinds in Iron and Steel 


Telegrams : “Thos. Gadd, Rowley Regis.” 
Established 1830 


FOUNDRY TRADE JOURNAL 


COKE 


FOR ALL PURPOSES 
CAWOOD WHARTON & CO. LTD. 


“ SOUTHLANDS ” 
HARROGATE. 


Tel. 
Harrogate 6868. 


ST. MARTIN’S HOUSE, 
LONDON, S.E.18 


Tel. 
Woolwich 5232. 


Metal treatment 
and Drop Forging 


A monthly journal devoted to the properties, uses 

testing and treatment of special steels and light 

alloys, and to forging technique in all its branches. 
2/6d. per copy, 30/- yearly. 


Write for a specimen copy to: 
Metal Treatment and Drop Forging 
John Adam House, 17/19, John Adam St., London, W.C.2 
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THE HOUSE FOR QUALITY 
STOCKISTS 
OF 
FOUNDRY 
REQUISITES 
AND 
& CO. (STOCKPORT) LTD. 
CHESTERGATE, STOCKPORT. EQUIPMENT 
TEL. STO. 4765 
DIAMOND 
SUPER-RAPID 
CRUCIBLES 
Special glazing 
T.S. WILSON & CO. 
(GRAPHITE) LTD. 
16 PHILPOT LANE, LONDON 
EC3 
GRAVESEND. KENT. Tel. MAN 8138/9 


pees CONTACT THE SPECIALISTS 


NORWEGIAN 
OLIVINE SAND 


FOR STEEL FOUNDRIES 


More and more Steel Foundries— 
particularly in Manganese Steel, are 
turning to the use of Olivine Sand, 
for its technical advantages, and in 
reducing and eliminating the silicosis 
hazard. Trial deliveries in bags can 
be arranged, with supplies in bulk 
shipments at very keen prices, for 
tonnages. 


You should enquire now for full 
details and quotations from :— 


PRODUCTION CHEMICALS (Rochdale) LTD. 


Victoria Buildings, 32 Deansgate, Manchester 3 | 


Telephone; Telegrams/Cables; 
Blackfriars 3396 & 3851 © Chemprodux, Manchester 


INT. TELEX: 66-330 


| 
| | | 
| 
| 
3 ? 
| 
: 
; 
e 
; 


PAGE Nos. 
A.E.1.-Birlec, Ltd. 
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Atlas C ‘opco (G.B.), Ltd. 
August's, Ltd. 
Austin, E., & Sons, Ltd. 
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Whitworth 


A.-G. 
Bairds & Scottish Steel, a 
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Balbardie, Ltd. 
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Ballinger, L. Ltd. 5 
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(Stoc kport), Ltd. 

Bradley & Foster, Ltd. 23 
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Ltd. 

British Aero omponents 

British Electrical Repairs, 
Ltd 


British Foundry Units, Ltd. 30 
British Industrial Sand Ltd. — 
British Iron & Steel Federa- 
tion 
British MonoRail, Ltd. 
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Co., Ltd. 
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British Ronceray, Ltd. 18 


British Shotblast «& Engi- 
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Chetham Timber Co., Ltd. — 
Churchill, Charles & Co. Ltd. — 
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Co., Ltd., The. 58 
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Cox & Danks, Ltd. _- 
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Dickson, Roy Wilson Ltd. — 
Distillers Co., Ltd., The .. — 
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chester), Ltd. 

Escol Products, Ltd. — 
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Evans, Roy, M.1.B.F. 
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F. & M. Supplies, Ltd. 
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Filter-Heat, Ltd. .. 
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Fisher-Foundries, Ltd. .. — 
Fletcher Miller, Ltd. , 50 
Flextol Engineering Co. L td. — 
Floodgate Steel Fabricating 
Co., Ltd. . 
Fordath Engineering Co., 
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Foundry Equipment Ltd, 


6 & 27 
Foundry Mecha 
(Baillot), Ltd 
Foundry «& Metallurgical 


Equipment Co., Ltd. 
Foundry Plant & Machinery, 

Ltd. 
Foundry Serv ‘ices, Ltd. 8 «&9 9 
Foundry Suppliers, Ltd. .. 49 
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Franklin Furnaces, Ltd. .. — 
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Gadd, Thos. 


Gas ( ‘ouncil 

General Refractories, Ltd. — 

Gilbert, G. & R. 
Ltd. 


Gliksten, J., Son, Ltd. 
Goodyear Tyre Rubber 
Co., Ltd. 
Great Lakes Carbon Inter- 
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— Keen Iron & Steel 
, Ltd. — 
h Construction 
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Hargreav es Bros. (Manchester), 
Harris & Pearson, Ltd. || — 
Harvey & Longstaffe, Ltd. 47 
Harvey, J. J. & Pressurecast, 
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Lones, Laboratories — 
Lord, E. Ltd. 
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Monometer Manufacturing 
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Pickford, Holland, L Ltd. 
Platt Metals, Ltd. 
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Podmore, W., & Sons, Ltd. 
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USE “DURRANS” NO. 20 STEELMOL 
ts FOR A Ist CLASS STRIP 
Ltd. — 
i 16 
tid 
Ltd., 
alla- 
Ltd. 
+ 
2 - 37 ton HEADSTOCK Casting reproduced 
cae a By kind permission of the Directors 
saul of Messrs Craven Brothers Manchester Ltd 
NO. 10 PREPARED BLACKING 
HIGH CARBON BLACKING CEYLON PLUMBAGO 
TERRA FLAKE - COAL DUST GANISTER AND 
Lia, — “ALUMISH” FOR ALUMINIUM Non Silica PARTING POWDER 
Co., 
= I JAMES DURRANS & SONS LTD 
PHOENIX WORKS & PLUMPTON MILLS - PENISTONE near SHEFFIELD 
a Telephone: PENISTONE 3121 and 3122 Telegrams: BLACKING, PENISTONE 
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PLEAN AIR ACT’ 
dust 


suppression 


The © 
demands 
and grit 


Many Foundrymen think Wet Spark Arresters 
ure a recent development and because of troubles 
2xperienced with some installations, usually 
caused through bad design, they tend to regard 
them with suspicion. 

We are proud that FORD MOTOR Co. selected 
TITAN Wet Spark Arresters for the 4 TITAN 
30-ton per hour Hot Blast Cupolas which we 
installed in their new Thames Foundry, the most 
modern in Europe. 


These are illustrated, the second Cupola from 

the left is ‘‘ blowing’’—note the complete 

absence of dark smoke, sure proof of efficiency. 

Photo completely untouched taken during normal 
operating conditions. 


ONSIRUC MONA] 


ENGINEERING-CO-LTD 


GNERS & ACTUAL BUILDERS OF EFFICIENT FOUNDRY PLANT 


TITA RKS 
ELEGRAMS TELEPHONES 
RUCTURAL CHARLE, ENRY ST, MIDLAND 
BIRM AM:12 4753-4 
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scription, Ho 


Abroad 


60/- (F 


Inatal... 


w T ARRESTE 
Designed by the principal Cupola Manufac 
in the U.K. with more than 40 years expe 
in all aspects of Cupola design and operat 


ADVANTAGES 


@ Eliminate Fire 
It’s worth approachi 
Insurance Company. 


THESE 


Maintenance’ of 
Gutters, etc., and cleaning of 
Glass and Roofs. 


ONSIDE R 


of Paintwork, 
Roof Structures and Coat- 
ings, Glazing, etc. 


@ Improve Working Co 
in Adjacent Wor 
Enamelling Plants, § 

Send for brochure 


No. 213 TODAY 


THE ERITH RANGE OF SANDS 


Combine a variety of selected LOAMS and SILICA SANDS of guaranteed 
quality, suitable for every appropriate foundry requirements. In all 
fundamental respects they are the outstanding sands for present-day 
practice and are tried and proved by performance and results. 


‘rite for illustrated Brochure and Free Samples to: ESTABLISHED 1805 


We know that BENEFLUX and our other exother 
good — why don’t you find out about them by writin 


ROBSON REFRACTORIES 


LIMITED 
GURNEY WAY, AYCLIFFE TRADING ESTATE 
AYCLIFFE, Co. DURHAM 
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